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Storage Battery Explosions. 

The explosion which took place on board 
Ear] Poulett’s steam yacht is by no means an 
isolated case, says our esteemed London 
namesake, and our readers will recollect the 
explosion on one of the Barking Road cars, 
which shattered all the windows into frag- 
ments. Fortunately no one has ever been 
injured by such accidents. and we are in- 
clined to think that, as a rule, the force of 
these explosions is not sufficiently great to 
do more than split the receptacles, although 
the noise accompanying the action is loud 
enough to affect even the strongest nerves. 
These explosions never occur when the cells 
are open at the top and used in a well-venti- 
lated place. The batteries were actually on 
the yacht’s deck, where there should be 
plenty of air to carry off any hydrogen 
gas developed by over-charging ; but the 
boxes were provided with lids having only 
a small vent hole, thus preventing a ready 
escape of gas, which might have been just 
sufficiently mixed with atmospheric air to 
produce disastrous effects when Lord 
Poulett struck a wax match and acci- 
dently ignited some of the escaping vapor, 
which speedily communicated heat to all 
the neighboring cells, and probably ex- 
ploded the whole series simultaneously. 
This incident caused much alarm. A daily 
paper states that ‘“‘electricians could in 
no way account for it,as it had hitherto 
been thought that under no circumstances 
could gas be generated.” Mr. Reckenzaun 
tells us that he experienced explosions with 
covered cells, having vent holes, as early 
as 1882, also at different periods since 
then, but that neither he nor any one else 
had been seriously hurt, and that a suffi- 
cient supply of air, cells completely sealed, 
or quite open at the top, will be an effi- 
cient safeguard against mishaps of this de- 
scription. Overcharging of storage batter- 
ies must evolve hydrogen, which, if 
accumulated in a close atmosphere, will 
produce one of the most explosive com- 
pounds when ignited. We give amongst 
our ‘‘ Notes” the description of this little 
mishap, as the Daily Telegraph has it, but 
the reference to Earl Poulett’s electricians 
is utterly absurd. His technical adviser 
knows perfectly well that under certain 
conditions such mishaps as the one under 


notice may occur, and the remarks of ou 
gaseous contemporary are therefore quite 
uncalled for. It is more than probable 
that as the incident occurred some two 
months ago the memory of the narrator 
of this pretty story is at fault, but never- 
theless we may point a moral to adorn the 
tale: Never allow these gases to accumu- 
late, and don’t search for free hydrogen with 
a lighted match. 





The Man with a Patent. 

Says the New York Sun: ‘‘ There were 
only half a dozen people in the palace car 
all day long, and after dinner, when the 
man who had been sleeping and reading in 
seat No. 12 came over to me for a chat, I 
welcomed him with open arms. He said his 
name was Saunders, and that he had a 
patent or improvement on some part of a 
locomotive. He was going through to Cin- 
cinnati to have it perfected or adopted, or 
something of the sort. Hehad been in part- 
nership witha mean man—-a man who had 
tried to swindle him out of a fortune. To 


get even, he had stolen the patent and run 
away. He had it with him ina valise. That 
was all he said just then, but later on he con- 
fided to me the fact that at a town about 30 
miles away this wicked partner of bis might 
possibly be on hand to board the train and 
attempt to wrest the treasure from his keep- 
ing. He wanted my advice, and I offered 
to take charge of the valise. He thanked 
me with great effusiveness, and as we ap- 
proached the town he shut himself into the 
smoking compartment. 

‘* As the train drew up I saw an old acquain- 
tance on the platform, and while we were 
talking a posse was hunting the train for my 
friend. They didn't find him, as he had 
dropped off and struck out for the country. 
I went on to Cincinnati, taking his valise 








The Electric Light Plant in the 
Vanderbilt Building. 

The dynamo and engine room of the Van- 
derbilt Building, Beekman and Nassau 
streets, this city, is shown in our illustra- 
tion on this page. Current for the lights in 
this large office building is furnished by a 
450 light direct current Loomis dynamo. 
Power is obtained from a Pittsburgh engine 
of 50 horse-power, and transmitted to the 
armature by an Evans friction device. The 
fly-wheel of the engine is 10 feet in diameter, 
and runs 134 revolutions per minute; the 
Evans friction device is 18 inches in diam- 
eter, and the armature makes 952 revolutions 
per minute. 

The Evans device has been in use about 
five months, making average runs of 11 
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View or Exvectric Ligat PLANT IN THE VANDERBILT Bur~pinc, New York, 


along, and although I was there four days he 
didn’t show up. I arranged to leave it with 
the landlord, and it was carried to the office, 
to be opened by a meddlesome clerk. In- 
stead of a patent, it contained wedges, drills, 
a brace, fuse, and other neat little devices 
for successfully working a burglar’s Ee and 
it cost me two days of the hardest kind of talk 
to satisfy the chief of police that I wasn’t in 
it. I had ridden over 100 miles with a full- 
fledged burglar, and one who had made his 
mark, and I must say he was a better talker 
and more of a gentleman than any governor 
I ever met.” 





The new twin propeller steel gun- 
boat ‘‘ Concord ” was recently completed at 
Chester, Pa. Among other modern im- 
provements she is furnished with two Edi- 
son multipolar dynamos, and has about 250 
incandescent lights. In addition there are 
two big search-lights, each of 800 candle- 
power. 


hours per day. The engineer in charge is 
greatly pleased with it, and, in fact, with 
the whole plant. It is a neatly arranged 
and well kept dynamo room. 


Fire in an Electric House. 


Stanley & Hall, electrical house furnish- 
ings, 32 and 34 Frankfort street, this city, 
had their stock damaged by water on No- 
vember 5th. About 10,30 Pp. m., fire broke 
out in the top floor of the building, and in 
quenching. the flames the firemen flooded 
all the floors with water. The damage to 
Stanley & Hall’s stock will not exceed $500, 
fully covered by insurance. About half a 
day’s delay in filling orders was caused, but 
no further delays are anticipated. 





Texas Wants Capital Punishment— 
Electrical or Otherwise. 

Several weeks ago, one of the Revirew’s 
reliable correspondents, in discussing electro- 
cution, called attention to the fact there were 
800 murders committed annually in Texas. 
Our correspondent resides in Austin, and, 
very naturally, this statement greatly ex- 
cited the press and State officials of this big 
State, and an investigation was ordered 
which resulted in showing that our corre- 
spondent’s figures were strongly substantiated 
by the records, and if murderers never 
brought to trial were considered, the total 
would probably exceed that number. 

Since this statement appeared in the 
REvIEw our office has been flooded with 
marked copies of papers from all over the 

State of Texas, calling attention to mur- 

ders and other crimes. From the num- 
ber and extent of these we must confess 
the situation to be a very deplorable one, 
and it is evident that the best citizens are 
trying, by agitating the question, to bring 


about a change for the better. It is to be 
hoped they will be successful. 
The following is from the Austin 


Globe of October 3ist, 1890, and will 
give a fair idea of the feeling in Texas : 
‘There seems to be an epidemic of 
crime prevailing in our entire country just 
at this time. Wecan scarcely pick up a 
paper that our eyes are not at once directed 
to ‘another bloody murder,’ or ‘a _horri- 
ble wife butchery,’ or ‘another outrage,’ 
and so it goes on day after day, and week 
after week. Crime seems to be abroad in 
the land, innocent women, mothers and 
wives are outraged and murdered in 
populous settlements in broad daylight, 
and nobody is punished; men are shot 
down in the court house in cold blood, 
and the murderer is let off with a few 
years’ confinement; others are ruthlessly 
butchered and the offenders are turned 
loose. 
‘The fact is the ermine gown is too 
often worn by men of inferior ability, 
and by politicians, to be able to execute 
the laws as ae to society demands. 
The reasonable doubt is thundered to the 
jury in every case from the most atrocious 
murder down to the smallest misde- 
meanor, and instead of the traditional 
10 guilty men escaping, 10,000 annually 
escape and are turned loose on society 
to again perpetrate their hellish deeds.” 

The Austin Statesman, in its issue of 
Oct. 26th, says : 

“Gov. Ross’ appointment of a distin- 
guished lawyer to assist the local district 
attorney in the prosecution of the Eagle 
Lake assassins, shows an intention on t 
part of the administration to check the tide 
of crime which is doing so much to in- 
jure our State abroad. But judging from 

the usual course and results of criminal 
jurisdicticn in this State, is there much prob- 
ability that the Eagle Lake murderers will 
ever be punished? * *® * *# @ @ © 
‘“‘The people of Texas cannot afford 
longer to wink at such outrages, and these 
Eagle Lake assassins, had they all the wealth 
of Creesus of old, ought to have their necks 
broken on the gallows. That is the only 
way to stop such crimes, and if our juries 
can’t or won’t do it, it becomes a debateable 
question whether in capital cases the jury 
law hadn’t better be modified or abolished 
altogether and jurisdiction of such cases be 
vested ina court of three or more judges 
appointed for life, beyond the influence of 
itics and at salaries that would render 


ribery Impossible.” __ 
We have had many good words of com- 
mendation from the highest sources regard- 


ing our columns headed ‘‘ Progressive 
Electrical Inventions.” 
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‘PROGRESSIVE ELECTRICAL 
INVENTIONS. 


BRADLEY'S IMPROVEMENTS IN ALTERNAT- 
ING CURRENT MACHINES. 


We illustrate herewith a new type of alter- 
nating current machiné, invented by Charles 
8. Bradley, whose efforts in alternating cur- 
rent apparatus and other lines of electrical 
invention have been heretofore adverted to 
in the Review. Inthe machine shown in 
the annexed engraving the design is to 
produce a high rate of alternation in a 
circuit by means of a comparatively low rate 
of speed of the generator spindle, or con- 
versely to operate a motor at low speed under 
the influence of a current having a high rate 
of alternation. Considered as a generator, 
such a machine would offer the advantage 
not only of reducing the amount of wear and 
tear, but also of permitting the use of a com- 
mutator to create self-excitation of the field 
magnets, as only a small number of segments 
will be needed and the commutator will be 














cheap and durable. Considered as a motor, 
the advantage of operating at low speeds for 
various kinds of work is self evident. The 
principle of the invention will be understood 
by inspection of the detached figure, in which 
are shown two ring cores about which are 
wound continuous Gramme coils ; the coils of 
one ring, that shown to the right, are tapped 
at intervals and are cross-connected with the 
coils of the left ring, in such a way that any 
progression of the polar line in the ring 3 
will, by the induced currents developed in its 
coil; react on the ring 9 and cause a progres- 
sion of the polar line in said ring in a reverse 
direction, as indicated by the arrows. Apply- 
ing this principle to an organized machine, 
on the spindle 1 in the main view are 
mounted two laminated cores 3, 9, which 
constitute the rotative members of the two 
machines. The coils of these rotative mem- 
bers are cross-connected, as shown, in a man- 
ner precisely analogous to the connection ex- 
plained in relation to the detached figure. A 
series of field magnets, 7 and 8, co-operate 
with one of these rotative members, so that 
when poweris applied to the pulley P, the 
field magnets are excited by a current flow- 
ing through a shunt around the armature 3, 
which current is commutated by the com- 
mutator 4. The progression of the polar line 
in the armature 3 with reference to the coils 
of said armature develops induced currents 
which are carried over to the armature 9 by 
means of the cross connections, and inasmuch 
as progressive travel of the polar line in said 
armature, by reason of the cross-connections, 
is in a direction reverse to that of the motion 
of the armature 3, it will be clear that the 
speed of polar travel with reference to the 
fixed coils c!* will be double the speed of 
rotation of the armature shaft 1, and that 
therefore, if said shaft rotate at a rate of 
1,000 revolutions per minute, the polar line 
will travel at arate of 2,000 revolutions per 
minute, aod if there are six coils c’” arranged 
in inductive relation to this rotating part, 
there will be 6x2,000 or 12,000 alternations 
per minute. The terminals of the induction 
coils ¢!* are connected directly to the mains, 
and as these coils are fixed it is evident that 
no brushes are required for leading the cur- 
rent into the distributing circuit. 
ALTERNATING CURRENT MOTORS. 

In the accompanying engraving is illustrat- 
ed diagrammatically a recent improvement 
in synchronous alternating-current motors, 
made by Messrs. Zipernowski, Deri & Blathy. 
The armature marked A is kept in continu- 
ous connection with the alternating current 
mains, and the currents flowing to the field 
magnets M are commutated so as to have a 
uniform direction. In order to avoid spark- 
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ing, a pair of extra brushes are used, so that, 
for a definite time preceding each reversal of 
current, the field magnet coils are connected 
in a closed circuit by the brushes, through 
which closed circuit the extra currents, or 
those due to self-induction, discharge. This 
removes, to a large degree, the opposition of 
these extra currents to the supply current, 
and enables the field magnets to be main- 
tained at a high strength with less current 
than heretofore. To prevent the supply 
current becoming too strong, a resistance R 
ZL 














is introduced. This organization is claimed 
to yield good results when the motor is run- 
ning synchronously. A laminated core is 
used for the field magnets and armature. 
In order to bring it into synchronism, one 
set of brushes is disconnected. The re- 
versals of current affect both members of 
the motor alike, so that if started it will be 
kept in action at an increasing speed until 
synchronism is reached, when the other set 
of brushes is brought into service. 
ELWCTRIC HEATER. 

In the accompanying engraving is illus- 
trated an electric heater, designed by Charles 
H. Talmage, of Kansas City, Mo. In Fig. 
I the heater is shown applied to a cook stove, 
and from Fig. II the structure of the heater 
may be understood. It comprises a series 
of concentric metallic tubes or cylinders, 
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between which are arranged axially thin 
wires of soft iron. There are two series of 
these metallic cylinders, and between them 
is placed a coil of copper wire designed to 
carry the heating current. The coil is so 
arranged that all may be cut into circuit or 
only a part included. The coil is connected 
up in circuit with a transformer, and alter- 
nating currents of sufficient heating volume 
are caused to circulate through it. These 
alternating currents induce currents in the 
metallic cylinders, the iron wires forming ¢ 





low resistance path for the lines of force and 
enabling the latter to cut the cylinders in an 
effective manner. These induced currents 
heat the wires and the cylinders, and the de- 
sired temperature may be produced by coup- 
ling the several copper coils in a suitable 
manner. The white bands marked 11, 11, 
are simply clamps to hold the parts of the 
device together. 
THERMAL TELEPHONE RECEIVER. 

In the accompanying engraving is illus- 

trated an invention of 8. Bergmann, of New 


York, showing how the thermal effect of 
electric currents may be applied to the re- 
production of speech. The instrument com- 
prises a diaphragm, carrying a central pin 
bearing against a series of electrodes con- 
tained in a glass tube e, the line currents 


yf 


being caused to traverse these electrodes. 
The blocks or buttons constituting the 
electrodes are faced with tellurium, and are 
maintained in light contact by means of an 
adjusting screw & mounted at the rear of the 
instrument. Variation in the strength of the 
current passing on line produces variations 
in the amount of expansion or contraction 
of the tellurium, and imparts a vibratory 
movement to the diaphragm corresponding 
to the variations in strength of current cir- 
culating over the line. In order to produce 
an increased effect, additional means are 
provided for heating the electrodes so as to 
keep them at a constant normal point of 
expansion, thus enabling the current varia- 
tions to produce changes above and below 
this point. The extra heating device may 
be a battery interposed cpnstantly in the line, 
or even a lamp, the flame or heat of which 
is arranged to strike the electrodes. 
ALTERNATING CURRENT ELECTRIC RAILWAY. 
In the accompanying engraving we illus- 
trate an electric railway system designed to 
operate under the influence of alternating 
currents, invented by Mark W. Dewey, of 
Syracuse, New York. Thedistinctive feature 
of the invention involves the idea of main- 
taininga completely closed alternating circuit 
along the line of way at aJl times, and of 
shunting by means of acounter electro-motive 
device, brought into action by the car, a 
sufticient amount of current through the 
motor, as it passes along the road, to propel 
the car or train. In the engraving A? repre- 
sents an alternating current generator, which 
supplies a continuous closed circuit B B', 
B' forming a well insulated return con- 
ductor, and B having interposed at intervals 
a serics of coils arranged cross-wise of the 
track and underneath the same ; the current 
thus circulates over the conductor B, and 








successively through each of the coils ¢e, 
and thence back to the generator by con- 
ductor B'. Each coil e is provided with an 
iron core ¢!, bent at its outer ends and con- 
nected either to the track rails or to two 
auxiliary rails of iron within the track. It 
will thus be seen that each coil is provided 
with a core forming an open magnetic cir- 
cuit, and that when the wheels of the car, as 
illustrated in Fig. 3, or two iron brushes, as 
illustrated in Fig. 2, ride upon the rails con- 
nected with any particular core e!, a clozed 
magnetic circuit is formed, either through 
the wheels and the axle of the car, or 
through the iron brushes and a laminated 
iron bar x. This closure of the magnetic 
circuit largely increases the self-inductive 
effect of the particular coil in service, and 
largely increases its counter electro-motive 
force, causing it to act as a choke coil, and 
practically shutting off the alternating cur- 
rent from that path; said current then 
passes through brushes ¢ c', mounted on the 
car and through the motor. This action 
continues until the wheels or iron brushes 
leave the rail section forming part of the 
magnetic circuit, when they pass upon an- 
other rail section and develop counter 
electro-motive force in another coil. The 
forward movement of the motor, therefore, 
brings successive coils into action as counter 
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electro-motive devices, thus continually 
forcing the alternating currents to pass 
through the shunt circuit containing the 
driving motor of the train. The counter 
electro-motive coils and the alternating cir- 
cuit are preferably arranged in a conduit so 
as to render ordinary traffic at the surface 
safe. 
BATTERY ELECTRODE. 


A battery electrode designed for use in 


primary or storage batteries, has been 
patented by Messrs. Entz & Phillips. Oxide 
of copper is used as the depolarizing material, 
and is compressed within the meshes of the 
The interior of the tube 


woven wire tube. 





may also be filled with the oxide of copper. 
In applying the depolarizing or active material 
to the tube, a core may be placed within the 
latter, and the active material compressed 
within the meshes of the wire tube, after 
which the core may be withdrawn. The de- 
vice is illustrated in the accompanying 
engraving. 
——__ eo = e 
Visitors from Abroad are Treated to 
Some Electrical Wonders at Lynn. 

A large delegation of visitors from the 
other side of the Atlantic, representing the 
Iron and Steel Institution of Great Britain, 
gazed with wonder and admiration at the 
electrical wonders which were laid before 
them recently at the large establishments of 
the Thomson-Houston Electric Company 
and the Thomson Electric Welding Com- 
pany, in Lyon. The party arrived last 
week from Canada in three special cars. 

When the train carrying the visitors 
reached Lowell it was met by. Fred. R. 
Royce and C. H. Richardson, who repre- 
sented the two above mentioned electric 
companies. These gentlemen accompanied 
the party to Boston, and on their arrival 
the visitors were taken under the protection 
of a reception committee consisting of James 
M. Meech, H. N. Sweet, H. C. Spaulding, 
P. L. Saltonstall ana C. P. Davis. 

Carriages were taken to Young’s Hotel, 
where a lunch was served. After lunch the 
party was escorted to the Revere Beach and 
Lynn Depot, and a special boat conveyed 
the visitors to the station across the harbor, 
where a special train was waiting to receive 
them. 

At West Lynn special electric cars were 
in readiness. These bore the delegation to 
the electrical works. 

The first establishment visited was that of 
the Thomson Electric Welding Company. 

There the visitors watched with great in- 
terest the various methods of welding iron, 
steel and copper by means of electricity. 
The processes were entirely new to all of the 
sightseers, for nothing of the sort has as yet 
been put into practical use outside of this 
country. It is understood, however, that an 
electric welding establishment is shortly to 
be started in England. 

The adjacent works of the Thomson-Hous- 
ton Electric Company were visited next, and 
all of the electric appliances therein were 
carefully and critically examined. 

Included among those who inspected the 
electric works were : Vice-President Snellers, 
of the British Institution, accompanied by his 
wife and daughter; Mr..J. C. Simpson, Mrs. 
H. Glengon, Mr. J. H. Coghlan, Mr. Thomas, 
Mr. Isaac Butler, Mr. Charles Marston, Mr. 
Gustave Muller, Mr. R. T. Wilson, Mr. H. 
F. Craggs, Miss F. E. Craggs, Miss Craggs, 
Mr. Richard Laybourne, Mr. A. G. Service 
and wife, Mr. Jenks, Mr. H. G. Powell, Mr. 
Henry Banks, Mr. Hofer, Prof. Huntington 
and wife, Mr. Allen, Mr. M. Slater, Mr. 
Evans, Mr. J. F. Hobson, Mr. J. F. Me- 
Laren, Mr. O. R. Boyles, Mr. W. F. Jack- 
son, Mr. and Mrs. Dickinson, Mr. and Mrs. 
Bantock, Mr. J. C. Ridley, Baron Archer, 
Mr. J. C. Tannett, Mr. Benjamin Marsden, 
Mr. Alfred Muir, Mr. Crowhall, Mr. Col- 
quhoun, Mr. Joseph Gregory, Mr. Richard 
Williams, Mr. Paul Wilkes, Mr. W. Farns- 
worth, Mr. J. W. Sparrow, Mr. Edmund 
Butler, Mr. Jackson Smith, Mr. Henry Jones 
and Mr, William Waldron. 
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Curves of Magnetization and 
Permeability. 


EXTRACT FROM CANTOR LECTURES, BY 
SILVANUS P. THOMPSON. 


Joule expressed the opinion that ‘‘ uo force 
of current could give an attraction equal to 
200 pounds per square inch,” the greatest he 
actually attained being only 175 pounds per 
square inch. Rowland was of opinion that 
the limit was about 177 pounds per square 
inch for ordinary good quality of iron, even 
with infinitely great exciting power. This 
would correspond roughly to about 17,500 
magnetic lines to the square centimetre. 
This value has, however, been often sur- 
passed. Bidwell obtained 19,820, or possibly 
a trifle more. Hopkinson gives 18,250 for 
wrought iron, and 19,840 for mild Whit- 
worth steel. Kapp gives 16,740 for wrought 
iron, 20,460 for charcoal iron in sheet, and 
23,250 for charcoal iron in wire.- Bosanquet 
found the highest value in the middle bit of 
a long bar to run up in one specimen to 
21,428, in another to 29,388, in a third to 
27,688. Ewing, working with extraordinary 
magnetic power, forced up the value in 
Lowmoor iron to 31,560, and subsequently 
to 45,350. This last figure corresponds to a 
traction exceeding 1,000 pounds to the square 
inch. 

Cast iron falls far below these figures. 
Hopkinson, using a magnetizing force of 240, 
found the number of lines to be 10,783 in 
grey cast iron, 12,408 in malleable cast iron, 
and 10,546 in mottled cast iron. Ewing, 
with a magnetizing force nearly 50 times as 
great, forced up the value in cast iron to 
31,760. Mitis metal, which is a sort of cast 
wrought iron, being a wrought iron ren- 
dered fluid by addition of a small percentage 
of aluminium, is, as I have found, more 
magnetizable than cast iron, and not inferior 
to wroughtiron. It should form an excel- 
lent material for the cores of electro-magnets 
for many purposes where a cheap manufac- 
ture is wanted. 

HYSTERESIS. 

I have already drawn attentiun to the dif- 
ference between the ascending and descend- 
ing curves of magnetization, and may now 
point out that this is a part of a set of gen- 
eral phenomena of residual effects. The 
best known of these effects is, of course, the 
existence in some kinds of iron, and notably 
in steel, of a remnant of sub-permanent 
magnetization after the magnetizing force 
has been entirely removed. To this retarda- 
tion of effects behind the causes that pro- 
duce them the name of “ bysteresis ” has been 
given by Prof. Ewing. 

Another kind of after effect was discovered 
by Ewing, and named by him “‘ viscous 
hysteresis.” This isthe name given to the 
gradual creeping up of the magnetization 
when a magnetic force is applied with abso- 
lute steadiness to a piece of iron. This 
gradual creeping up may go on for half an 
hour or more, and amount to several per 
cent. of the total magnetization. 

Another important matter is that all such 
actions as hammering, rolling, twisting and 
the like, impair the magnetic quality of the 
annealed softiron. Annealed wrought iron, 
which has never been touched by a tool, 
shows hardly any trace of residual magneti- 
zation, even after the application of magnetic 
forces, But the touch of the file will at 
once spoil it. Sturgeon pointed out the 
great importance of this point. In the speci- 
fication for tenders for instruments for the 
British postal telegraphs, it is laid down as a 
condition to be observed by the cunstructor, 
that the cores must not be filed after being 
annealed, The continual hammering of the 
armature of an electro-magnet against the 
poles may, in time, produce a similar effect. 

FALLACIES AND FACTS ABOUT ELECTRO- 

MAGNETS. 

I will conclude this lecture by stating a 
few of the fallacies that are current about 
electro-magnets, and will add to them a few 
facts, some of which seem paradoxical. The 
refutation of the fallacies and the explanation 
of the facts will come in due course. 

Fallacies.—The attraction of an electro- 
magnet for its armature varies inversely as 
the square of its distance from the poles. 

The outer windings of an electro-maguet 
are necessarily less effective than those that 
are close to the iron. 

Hollow iron cores are as good as solid cores 
of the same size, 
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Pole-pieces add to the lifting power of an 
electro-magnet. 

It hurts an electro-magnet (or, for that 
matter a steel magnet) to pull off the keeper 
suddenly. (It is the sudden slamming on 
that in reality hurts it.) 

The resistance of the coil of an electro- 
magnet ought to be equal to the resistance 
of the battery. > 

A coil wound left-handedly magnetizes a 
magnet differently from a coil wound right- 
handedly. (It is not a question of winding 
of coil, but of circulation of current.) 

Thick wire electro-magnets are less power- 
ful than thin wire electro-magnets. 
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ELECTRICAL Specratty Co., N. Y. 


A badly insulated electro-magnet is more 
powerful than one that is well insulated. 

A square iron core is less powerful (as Dal 
Negro says, eighteen-fold!) than a round core 
of equal weight. 

The attraction of an electro-magnet for its 
keeper is necessarily less strong (one-third 
according to DuMoncel) sideways than when 
the keeper is in front of the poles. 

Putting a tube of iron outside the coils of 
an electro-magnet makes it attract a distant 
armature more powerfully. 

Facts.—A bar electro-magnet with aconvex 
pole holds on tighter to a flat-ended armature 
than one with a flat pole does. 





The Bradner Adjustable Hanger. 


There are a number of inventions for regu- 
lating the height of an incandescent lamp, 
but the subject of our illustration possesses 
the prime advantage of every useful inven- 
tion—simplicity. 

This device consists of a suspended differ- 
ential pully enclosed in a neat brass shell. 
The flexible cord is wound several times 
around the large drum passed through an 
opening and around the small drum, the 
lamp and shade being perfectly balanced by 
the weight of the pulley. The lamp will re- 
main in any position between ceiling and 
floor. Should the lamp and fixture be 
heavier than the pulley alone there are small 
weights provided with each pulley, made to 
fita recess in the large end of the pulley, 
and by inserting one or more of these weights 
the balance can easily be made perfect. 

The Bradner hanger is made io three 
sizes adapted to all incandescent lamps, from 
single pendants up to cluster or chandelier 
lights. The McCreary Electrical Specialty 
Company, 18 Cortlandt street, this city, are 
agents for this section of the country. 


The Hazeltine Are Lamp and Carbon 
Attachment. 

Our illustrations on this page show the 
Hazeltine arc lamp and attachment to in- 
crease the life of the carbon. The shield or 
tip is attached, preferably, to the upper car- 
bon near the arc, and by an ingenious device 
is made to feed coincidentally with the car- 
bon, thus maintaining its relative position to 
the arc. 

It has been demonstrated by many tests 
that the use of this device causes the carbons 
to last about twice as long as when burned 
without the attachment. Just what the 
action of the shield or tip is, and why it ac- 
complishes what it does, the inventor is un- 
able to state. It has been suggested that the 
shield may confine in proximity to the arc 
the combustible gases set. free by the con- 
sumption of the carbon in the arc, and that 
these gases contribute to the light-giving 
power of the arc, while the shield protects 
the carbon from gusts and drafts, thus pro- 
longing its life. The shield does not affect 
the light given by the arc. 

The saving in carbons also decreases the 
cost of trimming about 50 per cent. this 
being the experience of the Municipal Com- 
pany, of St. Louis. The accumulation of 
carbon dust in the globes is greatly dimin- 
ished by the use of the tip, which also 
serves as an automatic cut-out and prevents 
the carbon holders from burning out. The 




















Fies. 1 AnD 2.—Tue New Hazewtine Arc LAMP. 


A thin round disk of iron laid upon the 
flat round end of an electro-magnet (the pole 
end being slightly larger than the disk) the 
disk is not attracted, and will not stick on, 
even if laid on quite centrally. 

If a flat armature ofiron be presented to 
the poles of a horse-shoe electro-magnet the 
attraction at a short distance is greater, if the 
armature is presented flankways, than if it is 
presented edgeways. On the contrary, the 
tractive force in contact is greater edgeways 
than flankways. 

Electro-magnets with long limbs are prac- 
tically no better than those with short limbs 
for sticking on to masses of iron. 


device may be attached to any arc lamp. It 
is controlled by the Hazeltine Electric Com- 
pany, of St. Louis. 
—_——_em<e 

The Thomson-Houston Motor Company, 
Boston, has recently issued a very excel- 
lent map with statistics calling attention 
to their system of electric power transmis- 
sion. The map is of the State of Massa- 
chusetts, and, while not for general distribu- 
tion, is to be sent to large manufacturers in 
New England. Itisa neat and interesting 
thing to send out, 











Sioux City, Ia.—The Spencer Electric 
Light Company; capital, $8,000. 


Fenton, Mich.—The Fenton Electric 
Lightand Power Company; capital, $10,000. 


Port Angeles, Wash.—The Washington 
Electric Light and Motor Company; capital, 
$25,000. 


Watseka, Ill.—The Royal Electric Com- 
pany ; capital stock, $6,000; incorporators, 
L. F. Watson, M. 8. Taliaferro and D. W. 
Arnold, 


Potsdam, N. ¥.—The Lake Meacham and 
Malone Telegraph Company; capital, $2,000. 
Trustees, A. R. Fuller, O. B. Fuller and 
M. E. McClary. 


Boston, Mass.—The W. 8. Hill Electric 
Company; capital, $500,000, with $125,000 
paid in. President, Warren 8, Hill; 
treasurer, Philip L. Clark. 


Altoona, Pa.—Among the new corpora- 
tions chartered at Harrisburg last week was 
the Fairview Electric Passenger Railway 
Company, of Altoona, with a capital of 
$40,000. 


Chicago, Ill.—The People’s North Shore 
Street Railway Company has been formed, 
with a capital of $200,000. The incorpora- 
tors are, Alexander Clark, Benjamin F. Hill, 
Jr., Henry F.Daly and Joseph H. Fitch. 


Chicago, Ill.—The Adjustable Incandes- 
cent Light Joint Manufacturing Company, at 
Chicago; to manufacture incandescent light 
joints; capital stock, $50,000. Incorporators, 
John Long, Cornelius Gaffney, M. F. Clark. 


Pittsburgh, Pa.—Oakland Square Elec- 
tric Light Company, of Pittsburgh, with a 
capital of $10,000, and as directors, Edward 
C. Godfrey, Thomas H. McGowan, John A. 
Steel, George W. McClure and James A. 
Reed, all of Pittsburgh. 


Louisville, Ey.—The Gooch Electric Light 
Company, Louisville, Ky. The general nat- 
ure of the business proposed is to manufac- 
ture and sell electric light, heat and power; 
to establish a plant and acquire all necessary 
patents, franchises and rights for such pur- 
poses. The incorporators are, W.T. Grant, 
J. J. Harrison, Graham Macfarlane, Abner 
Harris, Dexter Belknap. 


Montreal, Que.—Messrs. J. P. Dawes, 
Henry Joseph, R. D. McGibbon, Chas. Cas- 
sils and E. N. Sanderson, the latter of New 
York, are applying for letters patent to be 
incorporated under the name of ‘‘The Sub- 
urban Electric Company,” with a capital 
stock of $25,000. The object of the com- 
pany is to establish stations for the supply of 
electric light and power. 


The Funicular Electric Railway. 


The funicular electric tramway between 
Pazzalo and Lugano has lately come into 
operation. . The line is close upon a mile 
long, and runs along the shore of the Lake 
of Lugano and up Mont-Salvatore. Power 
is obtained from a water-fall which actuates 
two Girard turbines, each of which drives a 
dynamo. One of these machines is an alter- 
nator, and supplies lights at Lugano and 
Pazzalo. The second dynamo is a contin- 
uous current machine, and gives 1,800 volts 
and 22 amperes at 700 revolutions ; the motor 
at Pazzalo develops 40 horse-power at the 
same speed. The maximum gradient is one 
of 38 percent. The track being double, a 
car is attached to either end of the cable, so 
that the tractive effort required is consider- 
ably reduced. Each car weighs 4% tons, 
and can carry 82 passengers. A 50 horse- 
power steam engine is kept in reserve iat 
Pazzalo, 
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The use of electricity in mines is becoming 
more general and wide-spread every day. 
In coal mines it is used quite largely to oper- 
ate tram cars and machinery underground. 
It is very evident that the day is not far dis- 
tant when electricity will supply a large pro- 
portion of the light and power used in mines. 





Some French physicists are said to be 
studying methods for forecasting storms and 
earthquakes by means of certain noises heard 
in telephones, This is a somewhat novel 
application of the telephone, and in the 
neighborhood of an electric railway, or even 
of a telegraph line, we should scarcely think 
it would give satisfactory results. Details 
of the scheme, however, are not yet tu hand. 





It appears that in spite of the horrors sur- 
rounding the recent accident on the electric 
railway at Florence—which was due to the 
inexperience of an underpaid motorneer—the 
popularity of the road has by no means 
diminished. There hasbeen no public panic, 
as prophesied by many foreign papers which 
published lurid accounts of the accident ; the 
service was resumed at once and the road is 
unable to accommodate the traveling public, 
so greatly in demand are the electric cars. 
It isto be hoped that the company is em- 
ploying better trained men to take charge of 
the cars. 


The cable cars in Chicago have added an- 
other to the long list of victims for whose 
deaths they are responsible. If cable traction 
on Broadway ever becomes an accomplished 
fact, the casualties in New York will proba- 
bly far exceed those in Chicago. It is earn- 
estly to be hoped that when horses are 
abandoned on the Surface railways in New 
York they will be substituted by electric 
motors, and not by the unwieldy, dangerous 
and unsatisfactory cable. 





Comparatively speaking, Summer is the 
dull season for the electrical man. The 
Autumn is given over, for the greater part, to 
conventions and exhibitions. From the lat- 
ter we are just recovering and making our 
approach to the Winter, the season of solid 
business and hard work. In the Springtime 
we have openings and preparations for 
future conquests. This year we are coming 
to the Winter’s business with an earnest, 
silent, get-there air, which speaks well for 
all concerned. 


An electric railway has recently been 
opened at Salzbourg, in Switzerland, which is 
practically an electric elevator, as it ascends 
the peak of Ronchberg, a great tourist resort, 
the incline being at an angle of nearly 70 
degrees. Between the two terminal points 
of the line there isa difference of level of 
about 250 feet. A battery of 116 accumu- 
lators, manufactured by the Oerlikon Com- 
pany, placed at the lower station, operates an 
electric motor installed at the head of the 
line. The motor hauls a car which weighs 
over half a ton and carries 12 passengers. 
We believe this is the first example of a funic- 
ular railway operated by electricity, but in 
these days electricity climbs up mountain 
sides as easily as it delves into the bowels of 
the earth in mines. 





Prof. Langley, with the aid of the bolom- 
eter, has measured the heat radiation of the 
light of the glow-worm. He states that the 
light given by this highly scientific insect is 
accompanied by less than one four-hundredth 
part of the heat given by an equal amount 
of gaslight. This means that the light of 
the glow-worm is four hundred times more 
economical of energy than gas light, and 
also vastly more economical than the elec- 
tric light. Professor Wm. 8. Anthony has 
prophesied that ‘‘ possibly we may discover 
the secret of the glow-worm and fire-fly, 
and substitute electric for the insect energy. 
I know it will take several fire-flies to equal 
a 16-candle iamp, but it will alsotake a good 
many fire-flies to develop a horse-power. 
But although I do not see at present any 
practical solution of the problem, I repeat, 
1 believe the problem can and will be 
solved.” 





GUTTA-PERCHA. 

It appears that there exists a serious risk 
of the extermination of the plant or tree 
from which gutta-percha is obtained. This 
gum is used in many industries, but prin- 
cipally in the manufacture of submarine 
cables, as it is capable of sustaining its in- 
sulating qualities when submerged under 
water at great depths, in fact, the insulation 
of gutta-percha actually improves with age 
when kept continually under water. The 
disappearance of the curious tree from which 
gutta-percha is obtained would, therefore, 
be a calamity of world-wide importance, yet 
it would appear from a report recently made 
to the French Academy of Sciences that we 
are actually threatened with such a calamity. 
The French Government, recognizing the 
importance of possessing an intimate knowl- 
edge of the source of supply of this precious 
material, entrusted to M. Sérullas, a dis- 
tinguished scientist, the task of exploring 
the Malayan Archipelago, which is the home 
of the isonandra-gutta, with a view to study- 
ing the peculiarities of the tree and methods 
employed in cultivating it and extracting 
the gum. ; 

M. Sérullas spent three years in Malay 
and studied the ‘sonandra in all periods of 
its existence, acquiring a complete knowl- 
edge of its natural history and physiology ; 
but he reports that there is absolutely no 
method in the manner employed by the na- 
tives in robbing the tree of its sap, and that 
no effort is made to cultivate and propagate 
so valuable a member of the plant-world. 
The natives adopt the wholly barbarous 
custom of cutting a tree at the roots in order 
to extract the gum ; thus each tree only gives 
one yield and is then dead for ever. No 
wonder gutta-percha is ae | getting to be 
worth its weight in silver. e would sug: 
gest to our British cousins, who are probably 
the largest consumers, that. the simplest way 
out of the difficulty would be to annex the 
Malayan Archipelago and place the cultiva- 
tion of the isonandra on a scientific basis. 
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PROPOSED MODIFICATION OF THE 
GERMAN PATENT LAW. : 


In 1886, the German Imperial Federal 
Council ordered the appointment of a com- 
mission to make investigations preliminary 
to an intended revision of the German patent 
law of May 25th, 1877. 

This commission was appointed by the 
imperial chancellor, and the result of its in- 
quiries was favorable to the projected modi- 
fications of the law. 

The project has for its purpose the im- 
provement and completion of the existing 
law by modifying it and adding rules and de- 
finitions which, in practice, have been found 
desirable. 

Among other changes, the following sub- 
jects have been considered: Priority of 
former applications, the right of a patentee 
to prohibit products made according to his 
patented process, payment of the fee of issue 
prior to the grant of the patent, payment of 
penalty when the tax is not paid at the proper 
time, payment of a fee by the petitioner 
for declaring a patent invalid, regulation of 
the rights in Germany of foreign patentees, 
postponement of the announcement of appli- 
cation of exposure to public inspection of the 
papers pertaining to the application for three 
moaths after the patent office has provision- 
ally accepted the application. 

Section 12 of the proposed law, treating of 
the rights and duties of foreign patentees, is 
as follows : 

A non-resident can obtain a patent and 
enjoy the rights thereof only by appointing 
a representative in the country. The latter 
has power to represent the patentee in the 
steps required by this law to be taken, and 
also in suits at law relating to the patent. 
Suits against the patentee must be brought 
before the court of the district in which the 
representative resides, and, in default of 
such, before the court of the district in 
which the patent office is situated, in the 
sense indicated in Section 24 of the civil 
procedure. 

A foreigner is not allowed to apply for a 
patent and to enjoy the rights thereof, when, 
according to an advertisement published in 
the imperial law journal (Reichs Gesetzblatt) 
by the Chancellor of the Empire, it appears 
that German subjects are treated in a more 
unfavorable manner than the subjects of 
any other State in the State to which such 
foreigner belongs. 

The proposed modifications in the organ- 
ization of the imperial patent office are also 
of interest, especially worthy of mention 
being the rules concerning the appointment 
of permanent jurisprudent and technical 
officers, and the formation of separate di- 
visions for applications for letters patent and 
for patents against decisions rejecting appli- 
cations. Hitherto the division for applica- 
tions belonging to one class was, at the same 
time, the division for protests in cases be- 
longing to another class. It is also intended 
to introduce the verbal procedure in the first 
examination of applications, but with certain 
restrictions. It seems, also, desirable to in- 
troduce, in general, verbal procedure in 
cases of appeal, so that applicants may be 
allowed, on motion, to make personal ex- 
planation. 

According to the projected law, in future 
it will be allowed to lodge a motion for 
declaring a patent invalid only within five 
years after the grant of the patent, when the 
motion is based on default of novelty. 

In future not only whoever knowingly, 
but whoever carelessly, makes use of a pat- 
ented invention will be bound to indemnify 
the injured party. 

The proposed new patent law has been 
published, says the ‘‘U. S. Consular Re- 
ports,” in order to afford to any interested 
person the opportunity to express his opin- 
ion about the projected modification before 
they are considered by Parliament, which 
will probably be in about a year. 





As already announced, the publication of 
the News Letter of the National Telephone 
Exchange Association has been discon- 
tinued. General C. H. Barney, the secre- 
tary of the Association, edited the News 
Letter with care, but with all the electrical 
journals in the field it hardly had a place. 
Telephone men the world over are learning 
to depend upon the ExecrricaL REVIEW 
for news of interest to them, 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 
Mr. Geo. L. Wiley, of the Standard Under- 
ground Cable Company, New York, was in 
this city a few days during the present 





week. 

Mr. G. W. Hebard, general manager of the 
Sawyer-Man Electric Company, of New 
York, arrived in town Wednesday last. 

Mr. Frank N. Sanderson, of the firm of 
Strout, Sanderson & Company, electrical 
contractors, Worcester, Mass., was a visitor 
among the Hub’s electric supply houses this 
week. 

Mr. D. C. Spruance, of the Star Electrix 
Company, Philadelphia, was on a flying 
business visit to this city early in the week. 

Mr. P. H. Alexander, of Alexander, Bar- 
ney & Chapin, New York, made a short 
sojourn among his electrical friends in this 
city during the week. 

iar. Walter |. Thurston, of the Providence 
Electrical Supply Company, made a business 
visit among the electrical interests of this 
city on Friday. 

Mr. F. 0. Rusling, special agent of the 
Connecticut Motor Company, favored this 
office with a visit on last Wednesday, ac- 
companied by Mr. Roswell P. Smith, the 
Boston agent of the company named. 

The Simplex Electric Company, of this 
city, whose well known brands of wire are 
used everywhere, has just received an order 
for 150,000 feet to be used in the lighting of 
the Hoosac tunnel. Some remarkable and 
successful tests have recently been made 
with these wires. 

The Holtzer-Cabot Electric Company, of 
this city, has supplanted its steam plant by 
an electric plant to run all the shafting and 
machinery in its Brookline factory. The 
primary power was derived from a 10 horse- 
power engine, which will be substituted by 
one 25 horse-power and one 3 horse power 
Eddy motor. The factory will be enlarged 
by the addition of two stagies, all 20x25 feet, 
to be used for the polishing and plating de- 
partment. An Eddy dynamo of 2,000 lights 
capacity will be installed next week to light 
the entire building. Mr. C. W. Holtzer, 
the senior officer of this enterprising com- 
pany, has fully recovered from the injuries 
received by the serious accident met with 
while riding in his carriage a few weeks 


ago. 

CMe. A. T. Starkey, who has been con- 
nected with the railway department of the 
Sprague Electric Railway and Motor Com- 
pany, in New York, has been appointed to a 
position in the New England District of 
the Edison General Electric Company, of 
New York. He will devote his time prin- 
cipally to railway work in this district. 

Mr. H. B. Cutter, the well-known Phila- 
delphia electrician and Pennsylvania agent 
of the Standard Electric Company, of Ver- 
mont, was in this city last week. 

The Standard Electrical Supply Company, 
of this city, has taken the agency for the 
electric light switch manufactured by Mr. 
O. H. Platt, of Bridgeport, Conn. General 
Manager Wm. C. Woodward, has appointed 
another active and experienced business man 
to the company’s electrical department, Mr. 
H. W. Chase. 

The Warren S. Hill Electric Company has 
been incorporated in Portland, Me., and will 
do business in Boston. It is intended to 
manufacture and place on the market a new 
type of motor, specially designed by Mr. W.S. 
Hill, the well-known inventor, and they will 
be made directly under the personal supervi- 
sion of theinventor. A large and completely 
equipped factory is to be established at once, 
and so satisfactory has been the record al- 
ready made by the few machines of this type 
now in regular service, that there is every 
prospect of an extensive and lucrative busi- 
ness being speedily built up. Mr. Hill has 
identified himself with several prominent 
financial men who are prepared to do busi- 
ness on an extensive scale. 

Erie Telegraph & Telephone has declared 
a quarterly dividend of one per cent., pay- 
able November 17, to stockholders of record, 
November 8; books close November 8 and 
open November 17. The report of the 
quarter ending September 30, 1890, shows 
for Cleveland Telephone Company, North- 
western Telephone Exchange Company and 
Southwestern Telegraph & Telephone Com- 
pany, as follows: 





1889. 1888. 
CE ii cinicionsenite $178,526 $168,361 
Op. expenses .... 109,813 109,054 
| eer 68,713 59,307 
New construct....... 10, 8,847 
inns enna rood 58,615 50,460 
Dividends ae. 48,000 36,000 
BaTGEME. 0 oc cccccesss 10,615 14,460 
Subscribers ad’d..... 138 283 
Total Subscrib’s...... 12,938 11,702 11,080 


* Includes dividend on Bell company’s stock. 
+ Includes $7,821 surplus of sub-companies, a por- 
tion of which belongs to the Bell com 


iy. 

The Jewell Belting Company has recently 
filled orders for several electric light stations, 
and most of these orders came to the com- 
pany unsolicited. The Jewell Company has 
also filled a contract for the entire belt 
equipment of the power stations of the 
Toledo, Ohio, Street Railway Company, and 
the Rochester, N. Y., Street Railway Com- 
pany. 


ELECTRICAL REVIEW 


The Mosher Arc Lamp Company, of Chi- 
cago, has appointed Mr. Theo. Mosher, of 
Meriden, Conn., general eastern agent, this 
territory including the New England States, 
New York, New Jersey and Pennsylvania. 
I had the pleasure of meeting Mr. Mosher 
while on a recent visit to the factory of the 
Mather Electric Company, at Manchester, 
Conn. At the time one of the Mosher arc 
lamps—which burns on an incandescent cir- 
cuit—was undergoing several ‘‘cast iron 
tests” under the impartial supervision of 
Prof. Wm. A. Anthony, The tests were 
successfully made and on a circuit of very 
high voltage, and so well pleased was Prof. 
Anthony that he unhesitatingly wrote off 
the results of the tests, and, at the same 
time, complimenting the Mosher arc lamp 
in very highterms. The lamp gave a steady 
and clear light without any hissing and 
scarcely any flicker. WwW. t B 

Boston, Nov. 8th, 1890. 


OUR CHICAGO LETTER. 


Mr. George Cutter has resigned his posi- 
tion of general manager of the Great West 
ern Electric Supply Company, and rumor 
has it that he will accept a position soon 
with the Brush Company. Mr. H. P. Lucas, 
who is well known to the electrical fratern- 
ity, has been appointed to succeed Mr 
Cutter. 

The Central Electric Company are sending 
out a novel and unique circular letter which 
is a facsimile of a letter received by the 
above company from the J. A. Cook Pang 
ber Company, of Minneapolis, in which 
they state that they enclose a piece of Okon- 
ite wire taken from the walls of the Lumber 
Exchange after having been buried and con- 
stantly used for five years. The wire does 
not show its use one particle, and looks as if 
it had been taken from the ree] but yester- 
day. The enterprising Central Company 
received all of the wire taken out of the 
above building, and a small sample is fast- 
ened to each circular, held in place by a 
neat red ribbon. 

J. Lang & Company are at work on a new 
catalogue, which will contain much of 
interest to the electrical trade. The above 
company has recently finished and delivered 
some very large switches for the Chicago 
Edison Company. 

It is Expected that the Cicero and Proviso 


Electric ad will be in operation within 
ten days. This will give the suburban resi- 
dents direct communication with the 


Madison street cable road. 

McDougal & Cummings, western agents of 
the ‘‘C. & C.” Motor Company, report the 
following recent sales: C. R. Miller, seven 
horse-power for running elevator ; Saturday 
Blade, 15 horse-power ; Phillips Coal Com- 
pany, Mystic, Iowa, 40 horse-power gen- 
erator for operating coal cutting machinery. 
The above agents have also sold 12 horse- 
power in small motors within the past 10 
days. 

The Many Friends of Payson K. Andrews 
will be pleased to learn of his appointment 
as western agent of the J. G. Brill Car Com- 
pany, of Philadelphia, Pa. 

Mr. N. S. Possons, who for the past eight 
years has been superintendent of the Brush 
Company, of Oleveland, Ohio, as we before 
stated, has accepted the position of general 
manager of the Belding Motor Company, of 
Chicago. This company have recently in- 
creased their capital stock to $2,000,000 ; 
have also purchased 10 acres of land, with 
factories, within six miles of the post office; 
they have purchased $50,000 worth of ma- 
chinery, and work is being rapidly pushed 
on their new buildings. It is expected that 
the factory will be in full blast within 60 
days, with a capacity of five 20 horse-power 
street car motors perday. The company 
report the closing of a number of prominent 
contracts. Harold P. Brown has been ap- 
— electrical engineer of the Belding 

otor Company. 

Prof. Badt, who for some time past has 
been connected with the Edison General 
Electric Company in their Chicago office, 
has accepted the position of manager of the 
power transmission department of the Thom- 
son- Houston Electric Company. 

Wm. Hood, western manager of the Accu- 
mulator Company, of New York, will place 
next week one of his company’s storage bat- 
tery cars on the line of the North Chicago 
Street Railway Company. The car will be 
run from Dearborn Station to the North- 
western Depot via Dearborn, Kenzie and 
Wells streets. 

The Sunbeam Incandescent Lamp Company 
will remove the factory to No.66 Ogden place, 
November 8th. The company’s capacity 
will be greatly increased in their new fac- 


tory. 

The Knapp Electrical Works are now mail- 
ing their new catalogue to the electrical 
trade ; it is complete in every detail. This 
company promise something new in the 
yaad line. Great claims are made 
or it, 

Personal.—The following well-known gen- 
tlemen have within the past ten days honored 
Chicago with a visit: E. R. Gilman, St 
Paul; C. C. Warren, New York; C. H. 
Brampton, Cedar,Rapids ; R. T. McDonald, 
Ft, Wayne, Ind. ; Thos. Clohesey, Kansas 


City, Mo.; M. L. Stern, Denver, Col,; J. E. 
Talbot, Ft. Wayne, Ind. ; C. M. Romberg, 
Dubuque, Iowa; G. M. Brill, Philadelphia, 
Pa.—S. A. Barton, of the Thomson-Houston 
Company, was in the city last week visiting 
his many friends, who are glad to see the 
improvement in Mr. B.’s health.—C. C. 
Warren has resigned from the Westinghouse 
Company. 

The Western Power Construction Com- 
any report the closing of a number of 
large contracts recently. D. B. D 

hicago, Nov. 8th, 1890. 


ELECTRIC CLUBS. 


New York Electric Club. 


The Regular Monthly Meeting, which occurs 
November 20th, on which occasion the lec- 
ture season will be opened with a lecture 
by Professer E. L. Nichols, of Cornell, 
promises to be one of the most largely at- 
tended meetings of the Club. Prof. Nichols 
proposes to point out the nature of certain 
limitations which seera to preclude the hope 
of any very marked improvement in the effi- 
ciency of our present method of lighting; 
then to discuss the properties of certain 
sources of light, not made use of at present, 
with the view to the more or less remote 
possibility of their development as practical 
illuminants. Some original work never as 
yet published, together with the collation of 
various researches which have not attracted 
general attention, taken singly, but which 
seem to Prof. Nichols to be significant, will 
be included in the presentation, and the 
whole will be shown by aid of lantern slides, 
The lecture will be a popular one, and will 
be an interesting addition to the study of the 
problems connected with electric lighting. 

At a Recent Social Gathering at the Club 
House, Superintendent Frank C. Mason, of 
Brooklyn, related his adventures with a 
camera. During a summer vacation of 
several weeks he took with him a Kodak, 
and captured 100 (as he thought) very 
interesting and valuable views. On his 
return, when the Kodak was opened, it 
was found that just one out of 100 was 
recognizable, and that one Mr. Mason had 
taken in his office before he departed. Any 
one who says ‘‘ Kodak” to Mr. Mason is 
sure of a treat. Yet no one blames the 
camera. 

The Question of Having a Regular Dinner 
at the Club once a month in addition to the 
regular monthly lecture is looked upon with 
favor, and will probably be inaugurated 
early in December. Thursday night of each 
week at the present time is the Club night, 
and is once again being largely attended. 

A Number of Life Members have recently 
been elected upon payment of $500. Among 
these are F. W. Roebling, Thos. A. Edison, 
O. E. Madden, E. T. Gilliland, H. L. Storke, 
Henry C. Davis and Theo. N. Vail. 

The Lecture by Professor Nichols on ‘‘ The 
Artificial Light of the Future” will occur 
Thursday evening, November 20th. Mem- 
bers who expect to be present that evening 
for dinner have been requested to notify the 
clerk at the Club, so there will be no delay 
in service. 

Recent Out of Town Visitors were: Vesey 
F. Butler, Habana, Cuba; H. E. Irvine, 
Boston ; A. E. Warner, Boston ; Thos. M. 
Hart, New Bedford ; C. L. Tolles, Hartford; 
W. C. McIntire, Philadelphia ; Warner J. 
Steel, Philadelphia; W. A. Case, Buffalo ; 
Fred. De Land, Chicago, and Gen. A. W. 
Greeley, U. 8. A. 


Chicago Electric Club. 

The Regular Meeting of the Chicago Club 
was held in its parlors, on Tuesday evening, 
November 4th, and was largely attended. 
The minutes of the last meeting were read 
by Secretary Kreidler. These included the 
resolution passed at the last meeting raising 
the dues of resident members to $40 per 
year, non-residents to $20, and initiation fee 
io $50. A special assessment of $10 on 
each resident member was made. This, it 
was claimed by the board of managers, 
would relieve the Club of all indebtedness, 
and, by the collection of all dues outstand- 
ing, would give a balance in the treasury of 
$1,700. 

Mr. B. E. Sunny, chairman of the com- 
mittee appointed on new quarters, reported 
that the committee as yet had done nothing 








*that Professor 
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of an important nature, but were diligently 
working on the matter. It is the intention 
of the Club to secure, if possible, quarters 
that will give them twice the floor space. 

The paper by F. E. Degenhardt, on 
‘** Underground Electrical Work,” was one 
of the most interesting ever read before the 
Club, and pane forth a lengthy discus- 
sion, in which the following ——2 par- 
ticipated: President F. G. ch, B. E. 
Sunny, Professor John P. Barrett, General 
A. K. Stiles, and-Messrs. Lovejoy, Meany, 
= and Kempt. ’ 

rofessor Barrett’s remarks were especially 
interesting. He told of his early experfenct 
in underground work for the city of Chieago; 
the obstacles encountered, and how -they 
were overcome. 

The figures taken from statistics and given 
by Mr. Degenhardt were a great surprise to 
many, showing a most wonderful] growth in 
underground work in Chicago since 1883. 

Mr. Lovejoy, who is a membef and director 
of the Boston Electric Club, gave a very 
interesting talk relative to the growth of 
his Club and its expenses. My 

At the close of the discussion on Mr. 
Degenhardt’s paper, it was found to be so 
late that it was decided that the reading of 
Mr. Theodore P. Bailey’s paper, on ‘‘ Street 
Railways,” be postponed until the next 
meeting. 





Boston Electric Club. 


Prof. Elihu Thomson delivers an address 
before the Boston Electric Club this week. 
The meeting will undoubtedly be largely 
attended, and the lecture a valuable addition 
to electrical literature. No man in the elec- 
trical profession stands higher in point of 
successful accomplishment than Professor 
Thomson, and withal he is a very modest 
and eae. We understand 

homson has been invited to 
deliver an address before that very select 
New York organization, the Union League 
Club, and if he consents, the Union League 
members have an interesting and instructive 
evening to anticipate. 


Wisconsin Electric Club. 

At a Meeting of this Club, held at its 
rooms, 80 and 81 Loan and Trust Building, 
Milwaukee, on October 30th, Mr. Alexan- 
der Bevan read a paper on ‘‘ Storage Bat- 
teries.” His conclusions were that the stor- 
age battery had not fulfilled the hopes of its 
promoters, though great activity was being 
shown in efforts to bring it to perfection. 
This was evidenced by the fact that no less 
than 4,000 patents had been taken out on 
storage batteries. He thought it likely that 
the storage battery of the future had not yet 
been invented. The Club looks forward to 
a very interesting and instructive Winter 
season, as a programme, including 12 papers 
on the important electrical questions of the 
day, has been prepared. 





The National Electric Light Association. 


At a meeting of the Executive Committee 
of the above Association, held at the Electric 
Club, New York City, November 7th, the 
following business was transacted: 

1. The date for holding the Thirteenth 
Convention was fixed for February 17th, 
18th and 19th, 1891. 

2. Eugene F. Phillips, of Providence, was 
appointed chairman of a committee of five 
on reception and arrangements, with author- 
ity to appoint the other members of the 
committee. 

8. Gen. C. H. Barney, of New York, was 
appointed chairman of a committee of three 
on electrical exhibits and transportation, 
and to appoint the other members of the 
committee. 

4. The committee on papers made a re- 
port, and stated that they expected to secure 
two or three more important papers besides 
those promised. The committee has not 
only secured the promise of these papers, 
but has gone a step further, and named a 

rson to open the discussion on each paper. 

his will bring out the best points of the 
topic, and greatly add to the interest and 
value of the proceedings. Papers promised 
are as follows: 

“How Can the National Electric Light 
Association Best Serve the Central Station 
Interests?” by C. R. Huntley. Discussion 
by A. M. Young. 

‘* Distribution of Steam from a Central 
Station,” by F. H. Prentiss. Discussion by 
Geo. H. Babcock. 

‘Distribution and Care of Alternating 
Currents,” by T. Carpenter Smith. Dis- 
cussion by G. H. Blaxter. 

“‘The Ferranti System,” by C. B. Has- 
kins. Discussion by C. L. ’ 

The resignation of Mr. James English as 
a member of the Executive Committee was 
accepted, and Mr. Edward A. Leslie, man- 
ager of the Manhattan Electric Light Com- 
pany, of New York city, was elected to fill 
the vacancy. 











«*» Roanoke, Va., has 150 telephone sub- 
scribers. 





«*, A telephone exchange with 50 sub- 
scribers has been put in at Grand Forks, 
North Dakota. 


«*, Telephone lines in the southern part 
of California are being extended so as to 
connect a number of additional towns. 


«* There are now about 25,000 telephones 
in use in Canada, of which more than 20,000 
belong to the Bell Telephone Company. 


»*, Mr. Chas. A. Davis has been appointed 
manager of the Montgomery, Ala. , Telephone 
Exchange, vice R. H. Polk, transferred to 
Savannah. 


«*, The telephone exchange at Xenia, O., 
has moved into new and improved quarters. 
There was no delay in the service in making 
the change. 


»*, The Erie Telegraph and Telephone 
Company has declared a quarterly dividend 
of one per cent., payable November 17th to 
stockholders of record November 8th. ‘. 


»*, An extension of 60 cays’ time has been 
granted the Bell Telephone Company, at 
Rochester, N. Y,. in which to complete 
their underground work and remove over- 
head wires, 


»*, The Telephone Company has con- 
sented to take down the poles it erected on 
Jones street, between Eleventh and Four- 
teenth streets, Sioux City, Iowa, in deference 
to the wishes of the citizens. 


»*, Bristol, which is located part in Vir- 
ginia and part in Tennessee, wants a tele- 
phone exchange, but as these two States 
belong to different licensees of the parent 
Bell Company, the citizens are having diffi- 
culty in making arrangements. 


«*, Telephone exchanges in connection 
with the Toledo, O., system have just been 
placed in these surrounding towns: Ada, 
Anna, Cridersville, Delphos, Findlay, Ken- 
ton, Lafayette, Lima, North Baltimore, 
Piqua, Portage, Sidney, Van Wert, Wapa- 
koneta—all in Ohio. 


«*, The Executive Committee of the Na- 
tional Telephone Exchange Association hav- 
ing decided that it is undesirable to continue 
the publication of the News Letter, the 
present number will be the last issue. Gen. 
C. H. Barney, the secretary of the associa- 
tion, has made the News Letter of interest 
and value in the past. 


«* The case of the Cincinnati Telephone 
Company against the Mt. Auburn Single 
Trolly calls up some history of the telephone 
company. Thiscompany has had less changes 
in its management than any other large cor- 
poration in the city in thesametime. For 12 
years the late Colonel A.D. Bullock, president; 
John Kilgour, secretary, and Chas. T. Dick- 
son, treasurer ; have composed the executive 
committee. W. H. Eckert, for a short 
time manager, was succeeded by the present 


manager, Captain George N. Stone. The 
holdings of the large stockholders are about 
the same now as in the formation of the 
company. Recently the Hon. W. 8. Groes- 
beck became one of the largest stockholders 
by the purchase of a large block of stock of 
President Bullock. The unanimous election 
of Henry Hanna to the presidency greatly 
strengthens the corporation. 





THEY ALL SAY SO. 
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ELECTRICAL REVIEW 


Some Principles of Writing Telegraphs. 


BY GEO, EVARISTE MORSE, 





(Written for the ELectricaL Review. ) 

Writing telegraphs per se must be held to 
consist solely of devices in which a pen or 
stylus is made to traverse a surface and form 
characters directly, in obedience to electrical 
influence, although I shall presently describe 
a form in which the writing is made in a 
different way. In the former type the prob- 
lem of transmission consists in giving to a 
pen a lateral and longitudinal movement, 
and composing the two forces to produce a 
movement of the pen as in writing, as will 
presently be made clear. These forms are 
comparatively recent, since formerly the 
usual way was to form the characters piece- 
meal by breaks in the current. The instru- 
ments for this latter method consisted of 
some sort of a metallic surface adapted to 
be traversed by a metallic stylus. The 
stylus or pen was made to rule parallel lines 
across the plate, in the manner of a fine 
shading, so near together that for all prac- 
tical purposes the entire plate was traversed 
by the stylus. The plate was connected to 
ground through a battery, and the stylus 
was connected to a line wire. At the dis- 
tant end of the line wire was a similar stylus 
made to move over a metallic plate in all 
respects similar to the plate just described. 
It will be thus seen that a circuit would be 
established from ground at one end to 
plate, stylus and line wire, to stylus at dis- 
tant station, through the plate to ground. 
The styli were actuated by clock-work to 
move in unison so as to be each on the same 
relative part of its own plate at the same 
time, so that if a break in the current were 
made, both pens would be on the same spot 
on their plates. 

Having given these theoretical conditions, 
fac-simile transmission may be effected by 
the following method: The message to be 
sent is written on tin foil with insulating 
ink, and the tin foil is spread upon one of 
the plates, which arrangement constitutes 
the transmitter. On the other plate (the re- 
ceiver) is spread a paper saturated with a 
conducting solution which will be decom- 
posed by the passage of a current. The 
pens are started together and circuit is com- 
pleted through the apparatus. Each time 
the receiving pen crosses the paper, it rules 
a white line by the action of the current, dis- 
coloring the paper which passes under the 
point. When the transmitting pen crosses 
any part of the message, the insulating ink 
will interrupt the current and the discolora- 
tion of the receiving paper will thus be ar- 
rested as long as the transmitting pen runs 
on the ink, and the clear portions will thus 
be a copy of the insulating ink. These por- 
tions will show as,writing by;breaks in the 











Fie. 1. 


continuity of the lines. Fig. 1 will serve 
to illustrate a received message. In this 
figure, it will be observed that each of the 
lines ruled acrossis broken at one or more 
points, and the breaks have a blank space, 
which, in this case, is inthe form of the 
letter O. The discoloring action of a cur- 
rent is not the only means for writing, as 
any means by which the breaks in the cur- 
rent will be recorded will answer. 

The earliest inventors used a flat plate, or, 
as in the pantelegraph of Casselli, a plate of 
small curvature. Latterly, the most com- 
mon surface for the style to run on is that of 
a cylinder, since it can be given a motion of 
rotation, and the pen can, at the same time, 
be given a motion of translation, and thus 
trace a line over every portion of the surface. 


f> a. 






































Fie. 2. 


Such an apparatus is shown in Fig. 2 in 
which H is a metallic cylinder mounted 
on a shaft C; d is the pen or style mounted 
on an arm a, attached to a block or carriage 


N. A screw-shaft M, is threaded through 
N, and is actuated by a large cog-wheel L’, 
which meshes with a small cog L, on the 
cylinder shaft C; ff are guides upon which 
the carriage rests. A revolution of the shaft 
C will cause the cylinder to rotate, and at 
the same time cause the carriage N to move 
longitudinally, so that a continuous line will 
be traced over the cylinder, so as to prac- 
tically cover the whole surface. The ar- 
rangement of tin foil and receiving paper is 
the same as in the flatsurfaces. The circuits 
through the pens and cylinders are also ar- 
ranged in a similar manner. As long as the 
cylinders rotate synchronously the writing 
will be an exact copy, but when the cylin- 
ders run apart the lines will be irregular and 
distorted. 

Quite an ingenious device slightly differ- 
ent from all these, is described in patent to 
Denison No. 315,892. In this improvement 
the paper sheet and foil are replaced by a 
ribbon of each of these materials, which is 
made to pass under a stylus carried or oper- 
ated by the armature of a polarized relay so 
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Fie. 3. 
as to vibrate rapidly across the ribbon. The 
styli are caused to close a local circuit at 
each extremity of their paths. In this cir- 
cuit are the magnets which feed the paper. 
The principle of transmission of the writing 
is similar to that in the other cases, only in- 
stead of using insulating ink the transmis- 
sion is effected directly by the ridges and de- 
pressions in the foil made by the operator in 
writing the message. The polarized relays 
which operate the styles are in the same 
line, and are thus operated synchronously 
by the same impulses. This form of appa- 
ratus has many advantages. The writing is 
done on a continuous strip, and the only 
difficulty is to make the foil and paper in 
the respective instruments to feed forward 
at the same rate of speed. 

In all these systems the operating parts of 
both the receiving and transmitting instru- 
ments must movesynchronously, or else, as 
has been previously pointed out, the breaks 
will occur when the pens are not on the 
same relative part of their plates, and the 
writing will be irregular and distorted. 
This holds equally good for a cylinder or a 
moving strip, as will be understood. The 
requirement of synchronism is thus seen to 
be mandatory. In the earlier forms, where 
the plate was stationary and the pen mov- 
able, the apparatus was run by clock-work, 
either released or actuated by a pendulum. 
The swing of the pendulums was regulated 
by their length, and as often as one ran 
ahead of the other it was automatically 
stopped and held until the other completed 
its swing, when both were released together. 
(See Bain, No. 5,957.) One of the simplest 
means for synchronizing the cylinder form 
of apparatus, such as is shown in Fig. 2, is 
described in patent 148,938 to De Hondt. 
The cylinders are rotated by step-by-step 
movements (pawl and ratchet), actuated by 
polarized relays. The polarized relays are 
all in series, and pole changers serve to re- 
verse the current. It will thus be seen that 
the relay tongues will all vibrate synchron- 
ously and rotate the step-by-step mechanisms 
all in the same time. Denison’s method has 
already been referred to in connection with 
the description of his apparatus. To syn- 
chronize his instruments, it will be remem- 
bered that his polarized relays, carrying the 
pens, are all in the same circuit, and they 
both complete their swing at the same in- 
stant, in obedience to the same current; and 
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simultaneously local circuits which feed the 
paper one step. Both paper and pen at 
both stations are thus made to move in 
unison. 

In many of the apparatus of these 
a this condition of synchronism, being 

ifficult to maintain, more than any other con- 
tributed to unsatisfactory and inefficient 
operation. Again the time consumed was of 
some consideration, and efforts were made 
to perfect an apparatus which would trace 
directly the writing by a pen which would 
follow the movements of a transmitting pen. 
As Ihave before stated, this was done by 
composing two forces working at right 
angles upon asuspended pen. A typical form 
of such a device is shown in Fig. 3. 

The receiving instrument consists of an 
iron stylographic pen, abc, suspended in front 
of two magnets, d and e, placed at right 
angles to each other. When the transmitting 
pen A is in its initial position, the point of 
abe rests upon the center of a circle made by 
the concave fans of the pole-pieces of the 
magnets d and ¢e, each of these magnets d and 
e is in a separate circuit through lines 1 
and 2, and batteries H* and H in each of 
which batteries wires are led from each 
cell to contact plates G insulated from each 
other. The rod d' governs the circuit of 
magnet d and the rod e', that of e. The 
operation is as follows: A movement of 
the pen A will cause either or both of the 
rods to move in one direction or the other, 
moving its brush over the contact plates, 
and these proportionately changing the cur- 
rent on the lines to correspond with such 
motion, thus causing the receiving magnets 
d and cto change their attraction for abc to 
correspond with this changed condition. 
Responding to this abc will take up a new 
position, tracing a line on the paper, which, 
since the current in. each line has been 
changed in direct proportion to movement 
of the transmitting pen, will be found to 
be an exact copy of the motion of A. Un- 


Pie the receiving penis a moving strip of 


paper p upon wHfich the writing appears in 
correct form, but each character must be 
traced upon the same ground in the trans- 
mitter. 

It is obvious that equally good results may 
be obtained by keeping the battery power 
constant, and varying an adjustable resist- 
ance in the same manner as the battery power 
has been done in this case. 

One inventor (Patent No. 407,692) dispen- 
ses with the use of rods in his transmitter by 
placing insulated contact strips 5-15, con- 
nected to resistance 4-14, side by side (as 
shown in Fig. 4), and writing with a double 
pointed pen (shown to the left), one point 
resting on one set of contacts, and one on the 
other, each being in circuit with a different 
line and magnet. The course of the current 
through one side or leg of the apparatus is as 
follows : From ground through battery (not 
shown), wire 3, resistances 4, contact plate 5 
(according to location of pen), pen point 6, 
wire 7, to line 2. On the other side ground, 
battery wire 13, resistance 14, plates 15, pen 
point 16, wire 17, toline 1. The arrange- 
ment of lines and receiving magnets being 
the same as in the former case. A move- 
ment of the pen laterally will cause one 
point to cross the strips on the right (as 
shown) half of the contact table, and vary 
the current in one line and magnet, while the 
other point will slide along on one strip on 
its side and will not alter its own circuit. A 
longitudinal movement will cause the other 
point to cross the left side of the contact 
table, while the first point slides along a sin- 
gle strip. A movement of the pen as in 
forming a letter will cause both points to 
traverse their tables, cutting resistances in or 
out proportional to such movement, each 
producing a proportionate effect on its own 
receiving magnet, and will thus, as in the 
former case, cause the receiving pen to repro- 
duce the movement of the transmitting pen. 
In this case it wili be observed that the bat- 
tery power is kept constant and an adjust- 
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Fig, 4. 


able resistance varied, as has been pointed out 
above. 

In order to receive a greater range of 
movement of the receiving pen, it is often 
mounted on rods (see Fig. 5) in the same 
manner as the transmitting pen in Fig. 3. 
The instrument then becomes a page writer, 
and the moving strip is dispensed with. A 
common method of actuating this species of 
receiver is to have the rods attached to the 
cores of the magnets, which are made to 
slide into the coil under the influence of the 
current, and are pressed out; usually b 
springs (see Dolbear’s instrument, Scientific 
American, June 14, 1879, page 376). Dol- 
bear, however, uses a moving strip, as in the 
other cases. Having thus described some 
forms of apparatus in which the writing is 
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done over two lines (or two sides, as they 
may be called), by varying the current in 
each side to correspond to the lateral and 
longitudinal movement, I shall proceed to 
describe a more recent apparatus in which 
the work is done by a rapidly vibrating cur- 
rent of uniform strength. There remains a 
third principal form in which the current is 
both varied and broken. In this form only 
one wire is used. Space, however, will not 
permit of description and illustration. Such 
a system is shown in Patent No. 405,339 to 
Dewey. 

Gray's apparatus (No. 386,814) is shown 
in Fig. 5. The transmitter is on the left, 
and the receiver is on the right, of said fig- 
ure. B and C are tables of alternate con- 
ducting and insulating segments, the insu- 
lating segments being shown as black. Such 
an arrangement is known as a sunflower. A 
trailer, 12, is shown as bearing on the tables. 
The trailers are each connected to a battery 
and ground, and in each table the conduct- 
ing segments are all connected to a live wire. 
Fig. 5, however, actually shows but one seg- 
ment so connected, but they are all connected 
together, which answers the same purpose. 
It will thus be seen that when the trailer is 
rotated rapid breaks in the line current will 
occur, as often, indeed, as the trailer crosses 
an insulation segment. Current passes 
to line when a conducting segment is crossed. 
From the pen A, cords 5$ run to hubs on 
the shafts of the trailer. A movement of 
the pen in any direction will cause more or 
less of the cord to be unwound from the 
hubs, and will cause the trailers to rotate 
and break the current, as has been described. 
A retractile spring 15, in each case, serves 
to rotate the trailer in the opposite direc- 
tion, when the pen approaches the trailer. 
The movement that I have just described 
being supposed to take place when the pen 
is made to recede and pull on the cord. 
Pole-changers (not shown) reverse the cur- 
rent when the trailer moves backward. 
Separate wires, lines 1 and 2, run from each 
sunflower to pole-changers and receiving 
magnets. Magnets C1 being in the circuit 
of line 2 and sunflower C, and B', in the 
circuit of line 1 and sunflower B. The use 
of pole-changers I and J, will presently be 
made plain when we come to consider the 
operation. An enlarged view of one set of 
receiving magnets is shown in Fig. 6. In 
this figure, 21 is a pin-actuating rod, of 
which there are two, placed at right angles 
to each other (see Fig. 5), as in the other 
cases. The magnets H!, H! and H, H are 
in separate circuits, and actuate the oppo- 
sitely placed pairs of armatures 15-16 and 
5-6, which are pivoted at 24 and 22, and 
serve to move the rod in one direction or 
the other, by gripping it and moving it 
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Fic. 
when they are drawn up to the poles of the 
magnet. In the figure, 5-6 are shown as 
drawn up and 15-16 as retracted. Only one 
set of magnets (as H, H) is in circuit at one 
time, a pole-changer in line (I in case of C1 
and J of B') serving to switch the current 
through one or the other set, accordingly as 
the trailer, in response to the motion of the 
transmitting pen, is moving in one or the 
other with respect to the sunflower. Each 
make and break causes the armatures to be 
drawn up to the poles and released, causing 
a step by step motion of the rod in one 
direction or the other, according to the mag- 
nets which are in circuit, which will, of 
course, depend upon the direction of rotation 
of the trailer, which in turn depends upon 
the direction of motion of the transmitting 


en. 
To illustrate the co-operation and function 
of all these parts, let me take the apparatus as 
organized in Fig. 5 and assume a suppositi- 
tious case in which the penis caused to trace 
a horizontal line from right to left. As this 
is done, the cord 56 rotates the trailer 12 
over sunflower B, and the current over line I 
will be rapidly broken. It is obvious that the 
breaks will be proportional in number to the 
length of the line traced by the pen, and in 
rapidity to the rapidity of motion of the 
pen. This current is transmitted over line 
I and the pole-changer 1 switches it through 
magnets K! (which correspond to H? of 
Fig. 6), and the effect described for Fig. 6 
will take place. A similar action will oc- 
cur in line 2, if the transmitting pen be made 
to trace a vertical line from top to bottom. 


If now the motion of the transmitting pen, in 
either case, be towards instead of from the 














ELECTRICAL REVIEW 


trailer, as I have supposed, the tension of 
spring 15 will rotate the trailer in a direction 
opposite to its previous motion, and the cord 
will, at the same time, J prio pole-changers 
to reverse the polarity of the current, which 
will serve to cause the pole-changers at're- 
ceiving station to switch the current 
through the lower set of magnets (H H 
or K K, according to side), and cause 
the receiving pen to be drawn in the 
direction of the magnets, which is the 
direction of motion of the transmitting pen. 
If, now, a diagonal line be traced, both trail- 
ers will be rotated, and both sets of receiving 
magnets will be operated to draw the pen in 
a diagonal line to correspond with the motion 
of the transmitting pen. It is plain that if 
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the transmitting pen be caused to move in a 
curved line, or trace a letter, each cord, 
trailer, line and magnets, constituting one 
side, will do its own proportionate amount of 
work on its own side, and the motion of one 
pen will be a copy of the motion of the 
other. 

I have thus attempted to trace the develop- 
ment of the art without reviewing the com- 
parative merits of individual methods. 
Many systems, of course, have not been 
noticed to avoid encumbering the article with 
long and useless descriptions of unimportant 
improvements. It may be said, however, 
that these several leading systems may be 
taken as the principal ones. The publica- 


tions and patented inventions are for the 
most part analogous to or improvements of 
them. 
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Secondary Cells. 





BY W. J. 8. BARBOUR-STARKEY. 


The author, in this paper, limited himself 
to a description of his own experiences in 
regard to secondary cells, primarily with a 
view to provoke discussion on the subject. 
Soon after the introduction of M. Faure’s 
cells, his attention was drawn to the hard 
film of sulphate of lead formed on the plates, 
which materially interfered with their effi- 
ciency ; and, as a result of experiments, he 
ascertained that the addition of a small 
quantity of carbonate of soda to the dilute 
acid served to remedy this evil, even when 
the cells were allowed to remain idle for a 
considerable time. Su uently, in the 
case of a small installation of 22 E. P. 8., 
350 ampere hour ceils, the plates of which 
showed signs of sulphating, carbonate of 
soda (ordinary washing soda) was added in 
small quantities, and on proceeding with the 
charging the plates were restored to their 
original condition. The cells thus treated 
have since been in use for a period of five 

ears, and are now in perfect condition. 

he subsequent experiments on this subject 
by Mr. Preece were then alluded to. The 
author advised that large cells be used for 
stationary work, and that they be both 
charged and discharged at low rates. Va- 
rious details in regard to the management of 
cells were discussed, the practice of packing 
the plates in a solid though porous mass 
formed by mixing plaster of Paris and saw- 
dust, being specially recommended, 







Western Union Victory. 

Judge Dennis, of the Circuit Court at 
Baltimore, filed his opinion on October 31, 
dismissing the bill filed against the Western 
Union Telegraph Company, for a receiver 
for the Western Telegraph Company, and 
for an account. The Western Telegraph 


'Company’s line extends from Baltimore to 


Wheeling, along the route of the Baltimore 
and Ohio Railroad. It was built by the rail- 
road and turned over to the telegraph com- 


pany. 

Subsequently the Western Union Telegraph 
Company, representing the majority of the 
stockholders of the Western Telegraph Com- 
pany, united with minority stockholders in 
an effort to take possession of the line away 
from the Baltimore and Ohio Telegraph Com- 
pany. The Western Union Company with- 
drew from this arrangement when it became 
possessed of the Baltimore and Ohio Tele- 
graph system, whereupon the minority stock- 
holders of the Western Telegraph Company 
instituted proceedings against the Western 
Union Company. Judge Dennis says : 

‘*T am of the opinion that the license to 
the Western Telegraph Company, to erect 
and maintain a line of telegraph within the 
limits of the right of way of the Baltimore 
and Ohio Railroad, under the agreement 
between the two companies, dated June, 
1853, expired by its own limitation on the 
4th of February, 1877, when the charter of 
the Western Telegraph Company was sur- 
rendered and a new charter to the Western 
Telegraph Company of Baltimore City, was 
obtained, and that under Articles 9 and 11 of 
that agreement, both the right of possession 
to and property in the physical structure of 
the line was lost to the Western Telegraph 
Company from that date.” 

Counsel for the minority stockholders say 
ow will carry the case to the Court of Ap- 
peals. 





Edison Toy Manufacturing Company. 

The annual meeting of the Edison Toy 
Manufacturing Company was held at Clar- 
ence Hale’s office, in Portland, Me., October 
30th. Mr. Edison was represented by his 
secretary, Mr. Tate. This was the treasurer's 
exhibit September 30th : 

LIABILITIES. 





Capital stock......0..2.sccccccccccce. cee $1,000,000.00 
Working capital. ..........0..eeseeeeees 62,871.37 
Total .... cc rcccocscvccccccevccseees $1,062,871.37 





1,229.18 


These officers were elected: Directors, 
Benjamin F. Stevens, Daniel Weld, John 
W. Mackintosh, Winfield 8S. Hutchinson, 
Thomas A. Edison, George Borgfeldt, Oscar 
E. Madden ; clerk, Clarence Hale ; treasurer 
and secretary, Daniel Weld. 





The Trouve Electric Erygmatoscope. 


Ata recent meeting of the Académie des 
Sciences, M. G. Trouve described an elec- 
trical appliance devised by him io facilitate 
the inspection of the geological strata 
pierced by the boring tool. The apparatus 
consists of a powerful incandescent lamp 
enclosed ina cylinder. One of the hemi- 
cylindrical surfaces of this cylinder consti- 
tutes the reflector ; whilst the other, which 
is of thick glass, allows the luminous rays to 
pass through it and light up the successive 
strata through which the lamp descends. 
At the base of the instrument there is an 
elliptical mirror, while the top is open, so as 
to enable an observer placed at the head of 
boring and armed with suitable glasses to see 
on the mirror the reflected image of the 
stratum illuminated by the lamp, which is 
arran, so that its upward rays are inter- 
cepted. The whole apparatus is suspended 
from a cable formed by the two conducting 
wires. This cable is wound on a drum, the 
trunnions of which are insulated from one 
another, and connected to the leads, current 
being obtained by two rubbing contacts 
attached to the poles of a portable battery. 
This arrangement enables the instrument to 
be raised and lowered without difficulty and 
without interrupting the observations. The 
erygmatoscope, as at present > gives 
excellent results down to a depth of over 600 
feet, and witha more powerful lamp it could 
be used at still greater depths. An expedi- 
tion which has been sent out to the Mozam- 
bique coast by the Portuguese Government, 
to search for coal beds and other mineral 
deposits, has been supplied with erygmato- 
scopes.—Invention. 





















..-- Telegraph rates on the Postal Com- 
pany’s lines in the West have been reduced. 


..+. The Postal Telegraph Company has 
reduced their rate from Pueblo, Uol., to 
Kansas City, St. Joe and Council Bluffs, to 
50 cents per 10 words and three cents addi- 
tional, day messages. For night messages, 
30 and two cents. 


.... Senor Diez de Bonilla, of the mer- 
cantile house of Bonilla Hermanos, which 
extends throughout Mexico and Central 
America, arrived in San Francisco last week. 
It was through this well known house that 
Minister Mizner transmitted all his secret 
dispatches to Secretary Blaine, during the 
Barrundia affair. The Bonillas are asso- 
ciated with the Mexican Government in the 
management of the National Telegraph Sys- 
tem. There is a cable extending from La 
Libertad, in San Salvador, to San Jose de 
Guatemala. During the recent war between 
these countries the Salvadorians refused to 
transmit dispatches by this cable, and Guate- 
mala retaliated. The Bonillas own the lines 
which lead to Mexico, where they join the 
National Telegraph System. In the dis- 
turbed condition of Central American States 
much of the news and diplomatic dispatches 
must be transmitted incipher. This was the 
case in the Barrundia affair. Senor Bonilla 
is exhibiting to his friends a letter of thanks 
which he has just received from the Secre- 
tary of State in Washington. 


Pendulum on the Eiffel Tower. 


A gigantic pendulum has been suspended 
from the center of the second platform of 
the Eiffel Tower. It consists of a bronze 
wire 380 ft. long, with a steel globe weighing 
about 198 pounds at the end. Its object is 
to exhibit the rotation of the earth by the 
Foucault method. 

— owe 
Conductivity of Solid and Fused Salts. 

The data hitherto published on the con- 
ductivity of solid and fused salts differ for 
each salt when determined by different 
observers. The author (L. Gatz) was ex- 
tremely careful to keep the salts at constant 
and accurately measured temperatures. The 
salts were fused in a small porcelain crucible 
2.8 cm. high and 2.2 cm. diameter, heated 
equally in a sand bath. In the salt were 
placed stout, square, platinum electrodes of 
2.25 square cm. surface. The electrodes 
were freshly platinized before each test. To 
prevent cooling of the electrodes by con- 
duction of heat through the connecting wires, 
about 20 cm. of the latter were also put in 
the same bath. The resistance of the salt 
was measured by the alternate current and 
an electro dynamometer. The capacity of 
the crucible was determined by a solution of 
magnesium sulphate. All readings were 
taken with decreasing temperatures. 

In spite of the fact that many of the salts 
on svlidifying showed porosity, a general 
agreement was found between the results 
for the same salt in the solid and fused state. 
With some salts, just at the point of fusion, 
a remarkable change occurs in the volume 
or in their conductivity ; with others, the 
conductivity alters rapidly at a temperature 
below the fusing point, and with a third 
group, a steady change only is observed. It 
appears, therefore, that the only difference 
between salts in the solid and fused state is 
due to an action of an electrolytic nature, as 
Warburg has already proved in the case 
of glass and crystal. Clausius’ theory, 
therefore, that in solid bodies the molecules 
oscillate about a position of equilibrium, but 
cannot separate from their own group, can- 
not be accepted. The idea of a sharply 
defined difference between solids and liquids 
must also be abandoned, as it seems to have 
no existence in Nature. Liquid molecules 


exist in every solid, even when the latter 
show no approach to the softened state, 

















* * Tt is proposed to build an electric road 
from St. Louis to St. Charles, Mo. 


* * Siam is to have a $40,000 electric 
railway, 30 miles long. It is cheap for the 
length of it. 


* * The Prince of Wales, on November 
4th, opened the first electric railway in 
England, running from the city of London 
under the Thames to South London. 


* * A company has been organized in 
Petersburg, Va., for the preservation of 
the battle-fields near that city. An electric 
railway to Petersburg will be one of the 
improvements, 


* * Milwaukee capitalists are interested in 
building an electric motor line from Ken- 
osha to Racine and to Milwaukee. The 
entire run from Kenosha to Milwaukee 
could be made in 45 minutes. 

* * The power house of the Duquesne 
Traction Company, at Ben Venue station, on 
the Pennsylvania Railroad, is rapidly ap- 
proaching completion, and will soon be 
ready to put in the machinery. The work 
on it bas been progressing very satisfac- 
torily, though the rainy weather somewhat 
interfered with its progress. This road 
promises to be one of the most valuable in 
Pittsburgh. 


* * The street railway business of the 
Westinghouse Electric and Manufacturing 
Company is increasing in the same manner 
which has shown itself in the alternating 
current electric lighting work. The depart- 
ment is occupied day and night to its full 
capacity, and the motors are now expected 
to be turned out soon as rapidly as they are 
demanded. Springfield, Ill., is the latest 
road in operation with the Westinghouse 
electric motor system. 


Electricity in Street Cars. 


Two young electricians were disputing, as 
they rode on an Albany motor car the other 
day, as to whether they were in an electric 
field or not. One strenuously insisted that no 
electric current passed through the car, and 
urged that all the fluid went underneath the 
floor. ‘‘I will prove it otherwise,” replied 
the other, as he drew a bunch of keys from 
his pocket. Tossing his keys on the floor, 
he nodded to his friend to pick them up. 
He did so, but found a perceptible resistance. 
Another part of the floor was tried, and it 
was Clearly shown that a strong electric cur- 
rent was passing through the floor. ‘‘ Well,” 
he remarked as he handed the keys back 
to his friend and removed his watch to 
his upper pocket and buttoned his coat, ‘‘ I 
believe it now.” —Albany Express. 

The youthful ‘‘electrician” was easily 
satisfied. We fear he has donned his title as 
most of his kind don a silk hat—too soon. 
There isa slight difference between a mag- 
netic field and the current which produces it. 





Favorable Reports of the Burton 
Electric Heater. 

The Burton Electric Company, of Rich- 
mond, Va., have placed their electric heaters 
on electric cars in St. Louis, Kansas City, 
Joplin and Sedalia, Mo.; Denver, Col.; 
Omaha, Neb.; Des Moines, Iowa; Indian- 
apolis, Ind.; Lynn, Mass., and other places, 
and the reports so far received of them 
have invariably been favorable. 

They have also been placed in the elegant 
private car of the Short Electric Railway 
Company, of Cleveland, Ohio ; and Mr. 8. 


H. Short, president, after having them 
thoroughly tested, says of them: ‘‘ They 
are fully up to the standard, and we have no 
criticisms to make of them.” 

Mr. D. R. Powell, president of the St. 
Louis and East St. Louis Electric Railway 
Company, writes of them, after continued 
use all last winter, as being ‘‘ admirably 
adapted for the purpose.” The normal use 
of current per car of these heaters is only 
three amperes, 
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The Unicycle Elevated Railway. 
One of the most interesting features of 
the recent electrical exhibition at St. Louis 
was a model truck of the National Unicycle 
Elevated Railway Company’s system. The 











Fic. 2,—Unicycie Rarmway TRUCK. 


model seated two persons and ran on a short 
elevated track. Fig. 1 shows the construc- 
tion of the track. One main rail and two 
guide rails are used, the main rail being 
supported by posts and uprights. Side 
braces, curved at the lower end, are bolted 
to the main rails, the guide rail resting in 
the curved part of the brace and held in 
position by bolts. 

In Fig. 2 is shown the truck, the main 
wheel being grooved and resting on the 
main rail. Iron cross bars support four 
smaller wheels, also grooved, which fit the 

lide rails and hold the truck to the track. 

‘riction rollers, resting on springs, are 
placed between the truck and the car bot- 
tom, enabling the car to take a very short 
curve easily. The inventors claim that dou- 
ble the highest speed known may be made 
on this road with safety. 

———_ os 
The Telegraph Strikers. 

The Chicago Times, in a long editorial on 
the telegraphers’ strike, says that the appar- 
ent abandonment of the brotherhood by the 
men is a mere ruse to put the telegraph 
Officials off their guard, to the end that a 
complete organization may be effected. The 
men sign the agreement to desert the broth- 
erhood without the least intention of doing 
as they agree, excusing their double deal- 
ing with the plea that it is life or death with 
them, and that a pledge exacted in such cir- 
cumstances has no moral force. The whole 
plan is said to be the suggestion of a prom- 
inent labor leader. It is intended to actively 
organize under the strictest secrecy, until 


every telegrapher in the country is in the 
organization, if such a complete move can 
be made, so that when a strike is ordered in 
1892 the service will be paralyzed. 





Good for Willie. 

Willie Hewitt, who for some time past 
has been in the telegraph office in this city, 
was promoted recently, and will now have 
entire charge of the telegraph office in Tustin. 
This speaks very well for Willie, as he went 











into the office to learn telegraphy only four 
months since.—Santa Anna, Cal., Press. 

The Wisconsin Telephone Company is to 
erect a $40,000 building in Milwaukee 
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An Exhibit of Crosby Batteries. 


The Crosby Electric Company, 87 and 89 
South Fifth avenue, this city, has a very in- 
teresting exhibit at the American Institute 
Fair of the dry and liquid batteries it manu- 
factures. This exhibit is educational, be- 
cause it shows the multifarious uses to which 
it is possible to put the modern electric bat- 
tery. The exhibit is arranged to show the 
merits of the Crosby dry battery, the Hussey 
blue stone battery, the Duplex and the 
Eclipse batteries, all of which are manufac- 
tured and sold by the Crosby Electric Com- 
pany. 

A sewing machine is run very prettily by a 
little 14 horse-power Crocker-Wheeler motor. 
Current is furnished to the motor by two 
Gibson storage cells, charged from eight 
Hussey blue stone batteries. Two cells of 
Hussey battery are used to operate the motor 
running a revolving store fixture used in 
exhibiting goods. A fan motor whirls 
around driven by current from Eclipse cells. 
Two cigar lighters of novel design are ener- 
gized by Crosby dry batteries. ‘‘ Liberty 
lighting the exhibit” is personated by a 
stylish doll, about a foot high, clothed in 
blue silk and lace, holding a three candle- 
power incandescent lamp in her right hand, 
and standing under a glass case. The 
Eclipse battery givescurrent to run the Iamp. 
A medical coil, an hotel annunciator and the 
bell of an alarm clock, are other applica- 
tions of the current from the dry batteries. 

Sweet music is given forth by a very large 
and handsome Paillard musical box. Hus- 
sey batteries, storage cells and an electric 
motor, furnish the motive power for the box. 
M. J. Paillard & Company, the well-known 
musical box manufacturers, have adopted 
the Crosby Electric Company’s batteries for 
operating all their electrically controlled 
musical instruments. 

A telephone instrument at each end of the 
exhibition space is furnished current by 
Crosby dry batteries which are especially 
adapted to this class of work. Dry bat- 
teries for operating a bell are cleverly con- 
cealed in vases of artificial flowers, the wires 
being made to represent trailing vines. 

An ‘‘ A. B. C.” door opener is operated by 
one cell of Crosby dry battery which is stand- 
ing up toits work bravely. ‘‘ The door is 
opened and shut probably 5,000 times a day,” 
said one of the men in charge. Another 
medical coil isin circuit witha Duplex cell and 
furnishes a pleasant current of electricity to 
the visitors who monkey with it. A large 
pumber of annunciator boxes, containing 
two, three, four, six, ten or more Crosby dry 
cells are shown. The cells are neatly en- 
closed in these cases and connected up, so 
that the purchaser who wants to use the box 
to operate an hotel annunciator, burglar alarm 
or for any similar service, has but one pair 
of connections to make. It is a neat scheme. 


All the batteries named are exhibited in 
large numbers, and the interest evinced by 
the crowds which constantly surround the ex- 
hibit requires the undivided attention of the 
two gentlemen in charge. 




















Fic. 3.—View or UnicycoLe Rariway. 
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horse-power motor, the whole apparatus 
occupying a space 5 feet 104g inches by 


Electric Elevator and Hoist. 
The American Electric Elevator Company, 


compactly designed passenger elevator. One 
form of the apparatus is shown in Fig. 1, on 














of this city, has recently brought out a very this page. 








































Fie. 1.—E.ectrric PASSENGER ELEVATOR. 








In this instance the motor is 


placed at the top of the 
elevator shaft, the entire 
machinery occupying a 
space only 4x6x4 feet. 

The winding drum is 
driven by an electric motor 
through a worm gear, the 
motor being controlled by 
a reversing switch and 
rheostat combined. An 
automatic electric brake, 
and an automatic device 
for stopping the car at the 
bottom and top of the ele- 
vator shaft are also part of 
the apparatus. 

The worm shaft and 
armature shaft are coupled 
together direct, the coup- 
ling forming a brake wheel. 
When the current is cut 
off the brake is applied 
automatically, the brake 
shoes being connected to 
the core of a solenoid 
placed above the shaft. 
When the solenoid is ener- 
gized by the current being 
in use, the brake shoes are 
released, butif the current 
is cut off, from any cause, 
the core drops and the 
brake is applied. 

The worm gear is at- 
tached to the drum shaft 
and actuated by the worm. 
The operator starts, stops, 
or reverses the motion of 
the car by the operating 
rope which is attached to 
a wheel on the drum shaft, 
but unattached to it. A 
screw thread is cut on the 
end of the drum shaft, and 
a winged nut travels back 
and forth onit. When any 
obstruction is met, the nut 
turns with the drum shaft, 
and by a peculiar method 
of attachment tu the oper- 
ating wheel, turns the 
wheel just far enough to 
stop the motor. Collars 
on the shaft at the proper 
points to stop the carat the 
top and bottom of the ele- 
vator shaft form the ob- 
structions encountered by 
the wings on the nut. 
The worm, made in one 
piece with the worm shaft, 
is of hard machinery steel; 
the worm gear is a bronze 
composition ring, fastened 
to a cast iron web, both 
runninginoil. The 
apparatus may be 
quickly and con- 
veniently installed, 
as it is assembled on 
one bed-plate. 

The dock hoist, 
shown in Fig. 2, is 
operated by a 10 


Fig. 2,—Exscerric Dock Horst, 


2 feet 91¢ inches by 3 feet 74¢ inches. It 
will be noticed that the small space occupied 
makes it possible to place the hoist on an 
overhead platform, so that no deck or dock 
room is occupied. 

The Thomson-Houston Electric Company 
does all the electrical work on these machines, 
the remainder of the work being done by the 
Trenton Iron Company. ‘The principal 
offices of the American Electric Elevator 
Company are at 15 Cortlandt street, this 
city. The officers of the company are, A. 8. 
Hewitt, president ; Charles A. Coffin, vice- 
president; R. A. Hewitt, secretary and 
treasurer: George H. Reynolds, general 


manager. 
>_> ——— 


Eleetric Light in New Mexico. 

At a meeting of the Santa Fe Electric 
Light and Power Company, last week, it 
was decided that work on the erection of a 
first-class electric light plant should com- 
mence at once, and be pushed as rapidly as 
possible to completion. It was decided to 
adopt the Edison system, represented by Mr. 
Irving Hale, of Denver. The company has 
a capital stock of $25,000, which has been 
subscribed by C. F. A. Fisher, Hon. T. B. 
Catron, Mr. Webber, of Denver; J. G. 
Schumann, E. D: Franz and others. The 
company paid $12,000 for a lot on which to 
locate the power house. 

——~eao—— 


— At New Albany, Ind., the repre- 
sentative of an electric light company about 
to be established in that city reports that he 
has subscribers for 1,700 incandescent lights 
or their equivalent in arc lights, and states 
that his company will be in operation by 
January ist. The old company has con- 
tracted for additions to the present plant 
that will cost $10,000 and will furnish elec- 
tricity sufficient for 200 arc lights or 2,400 
incandescent. 

—— The advent of electricity as a mode 
of illuminating the city of Puyallup is 
eagerally waited. The rainy nights and 
cloudy skies make the atmosphere so dark 
that it is with the utmost caution that the 
pedestrian finds his way. Puyallup has out- 
grown the pale illumination of the candle 
and soon will be brilliantly illuminated with 
electricity, which will make night as day. 
Stores, too, will avail themselves of the 
opportunity of this powerful and perfect 
system of lighting, and the incandescent 

lobe will flash upon the merchandise and 
in the workshop. Surely Puyallup has a 
brilliant future.—Puyallup, Wash., Com- 
merce. 

The conduits for the Edison Com- 
pany’s underground electric plant in Cincin- 
nati are now being laid on the public landing, 
between Main and Sycamore. Pipes have 
already been laid in Pearl street from Eg- 
gleston avenue to Broadway, in Second 
street from the alley between Lawrence and 
Ludlow, down Broadway to Front, on 
Front east to Ludlow. The plan includes a 
line on Front to Main, down Main to Water 
and along Water to Walnut. They then 
start uptown, going up Lawrence to Fourth 
and west on Fourth. These lines are all 
main lines, and the laying of the smaller 


ones will not commence until the mains are 
finished. The location for the power sta- 
tion has not yet been decided upon. It will 
be a building about 160 feet long and four 
or five stories high. 








Marietta, Ohio, is illuminated by 101 
arc lights. 

—— Harrison, Ohio, is asking for electric 

light bids, to be in the city clerk’s hands by 
December 2. 
The Thomson-Houston Company’s 
system will be used for lighting Cuyahoga 
Falls. A five-year contract has been granted. 
The old board of directors of the 
Edison General Electric Company was 
elected at the annual meeting held in New 
York last week. 











—— Proposals are wanted until Decem- 
ber 19, 1890, for lighting by electricity and 
gas the public streets, etc., of Frankfort, 
Ind., for a period of five years. 

—— George W. Martin, cashier of the 
Ironwood Electric Company, at Ashland, 
Wis., is reported missing, and so is several 
hundred dollars of the company’s money. 

—— The Light Committee of the York 
City, Pa., councils have awarded the contract 
for lighting the city to the People’s Electric 
Light Company, the price being 25 cents per 
light per night. 

—— The Brooklyn, N. Y., factory of the 
Fort Wayne Electric Company has been re- 
moved to Fort Wayne, Indiana. Some 25 
families and as many single men moved from 
Brooklyn to that city at the same time. 
Prof. J. J. Wood will hereafter reside in 
Fort Wayne. 


—— Greenville, Texas, has contracted for 
an electric light plant, to cost $15,000, and 
will own it herself. The contract calls for 
1,000 incandescent lights for commercial 
purposes and 40 arc lights for street purposes. 
Greenville took time to consider propositions 
and had ten companies competing for the 
contract to put in the plant. 


—— The Standard, of Woodstock, On- 
tario, states, in its issue of October 27, that 
an electric light man of that city has gone 
wrong. One C. A. Mohler, who had been 
the superintendent of the Woodstock Elec- 
tric Light Company, is said to have de- 
camped, leaving a deficit to the amount of 
$80. Itisarare thing to have to note such 
things about electric light men. Mohler had 
had the full confidence of his employers, 
and is said to have come from New York. 


—— Great interest is taken in French 
naval circles on the possibilities of the ap- 
plication of electricity to naval uses. The 
government has taken the matter up, and 
proposes to institute a series of lectures for 
the benefit of naval officers on the theory 
and use of electricity. These lectures will 
be given by recognized experts, and will ex- 
tend over a period of four months. Particu- 
lar attention will be paid to the various 
systems of electric lighting, which four 
working electricians from each naval port 
will carefully study under the direction of 
the government. 


—— Mr. Jas. W. Johnson, Chicago man- 
ager of the Western Isolated Lighting De- 
partment of the Thomson-Houston Company, 
did a very satisfactory business in new elec- 
tric light plants during the past 10 days. 
Among these are: Schneidewend & Lee 
Company, Archer avenue and Halsted street, 
Chicago, 300 incandescent electric lights ; 
Johnson Locke Mercantile Company, San 
Francisco, Cal., for the California Pumice 
Company, at Napa, Cal., 50 incandescent 
lights ; Fecker Brewing Company, 871 Dud- 
ley street, Chicago, 50 incandescent lights ; 
Chicago Anderson Common Brick Company, 
‘Stickney Track,” Town of Lyons, near 
Chicago, 48 arc lights ; the McCormick Har- 
vester Machine Company has placed an 
order with this department for a 16 arc 
light, second hand outfit, for blacksmith 
shop ; Compound Lumber Company, 70 in- 
candescent lights for Hegewisch, Ill, 
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Standard Wooden Mouldings. 

The Independent Bung Company, 550 
West Thirty-eighth street, this city, have 
especial advantages for filling orders for 
wooden mouldings for electrical purposes. 
The standard sizes made by. this company 
are shown in full size in our illustrations. 
This company cuts its own lumber, using 
about 30,000 feet per day. The principal 
business is the cutting of bungs, although 
the moulding department is rapidly growing. 
The mills are at Elizabeth, W. Va., in the 
center of a very large lumber district. All 
kinds of wood are used in making these 
standard mouldings, but more poplar is 
used than any other kind. This is consid- 
ered the best wood, irrespective of cost, be- 
cause it is so susceptible to stains of all 
kinds. The company carries from 500,000 
to 1,000,000 feet of mouldings all the time, 
so that they are always prepared to fill 


orders. 










































































Mereury Element in Relation to 
Temperature. 





BY F. STEINITZ,. 





The combination Ag/AgSO,/Hg,S0O,/Hg, 
which exhibits a marked change under differ- 
ent temperatures, seemed to the autbor pecu- 
liarly adapted for the study of Helmholtz’s 
theory, that the difference between the elec- 
trical and the chemical energy of an 
element is equivalent to the product of the 
absolute temperature and the differential 
co-efficient of the difference of potential 
between the poles. If the chemical energy 
overcomes the electrical energy, in which 
case a current is generated, the co-efficient 
is negative ; if the reverse is the case, it is 
positive. The elements used consisted of 


two glass vessels, 6.5 cm. high and 2.5 cm. 
wide, connected by a capillary tube. In 
both vessels was placed mercury, into which 
in the second vessel was plunged a platinum 
On the mercury in the first vessel 


wire. 


ELECTRICAL REVIEW 


was placed a layer of paste of mercurous 
sulphate and silver sulphate, and on this the 
silver sulphate solution was carefully poured. 
In the silver sulphate solution a silver wire 
spiral and a thermometer were immersed. 
The whole was put into a copper vessel con- 
taining water. 

The changes in the E. M. F. varied con- 
siderably with the time. The first reading 
was .0295 volt at 13.8° C. The tests at 
various temperatures give rise to the assump- 


The Copper Question. 

The copper situation is an interesting one, 
and the doubt regarding it arises largely 
from general ignorance of the relationship 
of supply to demand, says a financial writer 
in the Boston Herald. There are no au- 
thentic, or even approximate, statistics of 
visible supply and deliveries kept in this 
country as there are in England, and there is 
no means of learning, except once a year, 
whether consumption is outrunning prodtc- 
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sip and has been gossip that the Calumet and 
Hecla is piling up a surplus of copper, and 
would be glad to sell at a concession from 
17 cents. What responsibility attaches to 
this rumor is not known. Having bought 
copper well ahead of current wants some 
months ago, consumers have had little need 
to buy more, but should be in the market 
again soon. Itis a theory worth consider- 
ing that consumers are induced to hold off 
from purchasing in part because of the de- 
cline in copper mining shares, arguing, with 
a show of logic, that these would not decline 
as they have unless there was a chronic 
weakness in the copper situation. Of course, 
there is cause for the selling of copper shares, 
but that the selling proves anything abso- 
lutely regarding the situation of the metal is 
not so certain. The best posted brokers de- 
clare a belief that the managers of the mines 
are not selling copper stocks. It, however, 
demonstrates nothing conclusively if they 
are not. Themen in position to know the 
most are about as often mistaken regarding 
great movements affecting values as the 
average outsider. The same brokers say 
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tion that the E. M. F. is a linear function of 
the temperature. The results show that 
the agreement between the theory and the 
experiments is complete in cases of actions 
of a reversible nature. It would also seem 
that even with actions not belonging to this 
class the theory would lead to correct con- 
clusions. 
a ee 
PERSONAL. 

Mr. C. E. Newton and Mr. C. L. Tolles, of 
Hartford, the gentlemanly representatives of 
the Jewell Belting Company, were New 
York visitors last week. 


R. S. Hair, general eastern passenger agent 
of the Chicago, St. Paul & Kansas City, 
takes the position of general passenger agent 
of the road, vice Mr. W. R. Busenbark, pro- 
moted to the position of assistant general 
manager. Both these gentlemen will be 
congratulated by the many friends they made 
among the telephone people who visited 
Minneapolis a year ago, and made use of the 
excellent facilities of this road. 


tion or vice versa. That the market forlake 
copper is stagnant is obvious. The testimony 
is universal upon that point. On the other 
hand, there is evidence that casting copper 
is in some request. Apropos of the latter it 
is said that the Anaconda Company has with- 
drawn its stock from the market, rumor says 
in order to promote a sale of the mines and 
plant in London. If this is true, it would 
give reason for a firmer market for casting 
than for lake copper, which there evidently 
is. The New York Bulletin says: ‘‘The 
copper situation is wholly unchanged. The 
periodical rumors of ‘ bankers’ sales’ are still 
floating around and occasionally get into 
print ; but, like others to the effect that con- 
tracts have been made for all next year deliv- 
ery at 1246 cents, those rumors have no 
foundation. In fact, they are strongly sug- 
gestive of stock jobbing literary work. There 
is little business doing, and consumers mani- 
fest indifference. Lake Superior ingot would 
be taken at 164¢ cents but outside lots offered 
at 1634 cents are passed, although the mining 
companies still quote 17 cents. On the other 
hand, a German in this city says that hecan 
find no lake copper in Europe, There is gos- 
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that, in this instance, the mine owners are 
left with the stockson their hands, Who,then, 
have been sellers of copper stocks, and why 
have they sold ? Margin holders have sold 
because their brokers have called for more 
margin. The great buying of copper stocks 
was in anticipation of high prices for the 
metal. The theory was that purchasers on 
the rise to 17 cents for lake would yield hand- 
some profits on the further rise to 20 cents. 
The further rise did not come. Theincentive 
to further buying ceased when the halt was 
made at 17 cents. Would-be buyers were 
fully supplied. Tight money made the pur- 
chasers feel heavy. A little profit taking or 
short selling brought a decline in prices. 
The brokers commenced calling for margins. 
Stop orders were reached, and this precipi- 
tated a further decline and other calls for 
margins and further sales, and so it had gone 
on until the present. The absence of con- 
sumers of copper from the market has given 
the market a weak appearance. It looks 
for the moment, in truth, as if the price of 
lake copper had reached the meridian at 
17 cents. This may or may not be true. 
The selling of mining shares does not dem- 
onstrate whether it is true or not. Con- 
sumers could probably buy all they want at 
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that price and for less rather more, and, with 
the temper of the situation rather bearish 
on the metal, the growth of production comes 
as a depressing factor. If consumption 
develops sufficiently to lift the metal to a 
higher price level, ores, shares will 
naturally recover some of the lost ground and 
the rise and fall may come again. But if 17 
cents proves the highest price in this general 
movement, top prices for copper stocks have 
probably been recorded. Solve the law of 
the relationship of supply and demand ap- 
pertaining to the metal, and the vexed 
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but is deficient in tension, five per cent. being 
lost from sagging when it is stretched upon 
po 


les. 

The Quincy mine produced 450 tons of 
mineral during October, against 450 tons 
during September, and the same number of 
tons during October last year. For 10 
months the production amounts to 4,097 
tons, against 2,963 tons in 1889, an increase 
of 1,134 tons. The above does not include 


odd pounds. The actual increase in ten 
months of this year over last year is 2,180,- 
695 pounds of mineral. 


product of the resistance into the square of 
the current. An example is given from an 
efficiency of 85.9 per cent., the value for the 


same transformer, according to Professor 


Ryan, being 86.8 per cent. The rough 
method, says the writer, gives the loss in 
the iron well within 10 per cent., that is to 
say, gives the efficiency within 1 per cent. 
This appears at first to be too good to be 
true, and does not bear any external evidence 











) 


Wiis WU), 


y 


¥ 
| 
| 
| 


Yy, | 


LIP, AT 





400 





YE 











JU) DIM YY, 













































































147 


How is this for a Rapid Transit Scheme? 

Two German engineers propose rapid tran- 
sit by means of three continuous platforms 
moving along the streets side by side. The 
lowest of these platforms is four inches high 
and moves at a uniform speed of five feet per 
second. Any ordinary pedestrian can, they 
state, mount this platform from the ground 
without difficulty, and from this he can with 
equal ease step onto a second platform four 





























Uf 














KIN //// MIG 
































YY 18 














Yj; 
Y 
YY 



























































YY 600 YY 
































yyy 








problem of the probable course of share 
values will find an answer. The money 
factor isan important one, but it lasts only 
while money is close. The greater law of 
supply and demand is always operative, and, 
as remarked in the beginning, statistical in- 
formation showing the operation of this law 
is deficient inthe United States. In Europe 
copper is weak on the long continued reign 
of dear money. It even counteracts the in- 
crease of consumption over production. 

An interesting fact regarding electrolytic 
copper came to notice recently. It is de- 
clared to have conductivity of Jake copper, 
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Transformer Efficiency. 

A rough test for arriving at the efficiency 
of a transformer appears in a recent pumber 
of Industries, The primary current is to be 
measured when the secondary is open, by an 
alternating current ammeter, and the volts 
are to be read on a suitable voltmeter such as 
is always to be found ip stations. Half the 
products of the volts into the current is said 
to give the loss in the iron. The loss in the 
copper at any load is calculated from the 


of the why and the wherefore. We under- 
stand, however, that it is arrived at by con- 
sidering that the area of the well-known 
hysteresis curve for low magnetizations is 
approximately one-half of that of the rect- 
angle formed by its limiting co-ordinates. 
The London Electrician says that in the 
curves that they have examined with 
this feature in view, they find that the 
error is very considerably more than 10 
per cent. 


inches higher than the first and moving twice 
as fast. The passenger thus acquires a speed 
of ten feet per second and, stepping to the 
third platform in the same way, he is carried 
at a speed of 15 feet per second, or ten miles 
per hour, to his destination, where he steps 
off by degrees, as he got on. 


—-- me 


The new consolidated street railway 
company, of Grand Rapids, Mich., has 
bought the Reed Lake Electric Railroad, and 
now owns everything in the street railway 
line in the city. 























The New England Butt Com- 
pany, of Providence, are just now filling 


large orders for their well-known wire 
braiding machinery. An enlargement of 
their plant is contemplated. 


Stanley & Hall, electrical house fur- 
nishings, 32 and 34 Frankfort street, this city, 
are sending out to their friends a neat little 
six inch, folding, celluloid pocket rule. It 
is a clever advertising idea, and a useful 
pocket piece. 

The Maddox Wire Belt Com- 
pany, of Saccarappa, Me., is sending out 
samples of the wire belt made under the 
company’s patents. It is a fibre belt with 
wire cables woven in, and the whole filled 
with a waterproofing compound. Judging 
from the sample and testimonials sent with 
it, this is a good and cheap belt. 


Pass & Seymour, Syracuse, N. Y., 
announce that they have succeeded in pro- 


ducing a china for electrical insulators much 
stronger than ordinary china. This tough- 
ened china is obtained by the use of certain 
chemicals in combination with ordinary 
china producing materials that in the pro- 
cess of mixing and baking effect a toughen- 
ing of the entire mass. It is said to be 
possible to rivet brass to this china. 


The Gate City Electric Company, 
of Kansas City, Mo., who have recently in- 
creased their capital, have greatly added to 
their already large and complete stock of 
Okonite and Candee wires, and report their 
volume of trade very rapidly increasing 
throughout the South and West. One of 
their recent contracts taken is for 60 miles of 
Candee ‘‘the king of weather-proof wires,’ 
for the Thomson-Houston Electric Company, 
of Joplin, Mo., in the face of competition 
from New York City, Chicago, St. Paul and 
St. Louis. 


J. F. Barry and Thomas J. Mc- 
Tighe, composing the firm of J. F. Barry 
& Co., whose principal office is at 54 William 
street, in this city, have been appointed con- 
structing engineers in sole charge of the new 
electric system of street railways at Lincoln, 
Nebraska. The syndicate who have pur- 
chased the street car system in the city of 
Lincoln, have decided to alter the method of 
propelling the cars from horses to electricity, 
and are about ready to let the contracts for 
the same. A power plant of about 400 
horse-power will be at once erected, and it is 
intended by the owners to make this one of 
the most modern and thoroughly equipped 
plants in this country. Heavy rails, mostly 
of the girder pattern, will be laid and 30 
motor cars will be the- first installment. 
Special care will be taken also in the over- 
head construction, and some new and valua- 
ble features will be introduced. Lincoln now 
has a population of about 58,000 and is 
rapidly growing. About 35 miles of track 
is now being operated, and under the new 
installation this will be largely increased. 
All work of designing and construction has 
been placed in the hands of J. F. Barry & 
Co., electrical and mechanical engineers, 


of New York. 
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FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, November 
8, 1890. New York, Boston and Wasbing- 
ton Stock Exchanges. Pittsburgh closing 
November 7, 1890. 

NEW YORE. 
Western Union Telegraph Co..........00++.00- 7944. 
American Telegraph & Cable. ose 
Central and South American. . oa = 
10136. 


Mexican 

Commercial Cable Co...........00- «++. 

Postal pan ME esobevsccdevececceecses & 
Edison Genera Electric ibctieccsedacscces _ 90. 
Consolidated Electric Light 
Edison Electric Illuminating Co... 
United States Electric Light....... 
North American Phonograph......... 








BOSTON. 


Thomson- Houston Electric Dia s056sss 0000 xe 46. 
Preferred ...... 27. 

* * ° Series C........ 11. 
4 bs ed Series D.... cece 64. 
sd S International Co........... 
ss Co errr 185 
ms European Welding Co.............- 

Ft. Wayne Electric Co .....ccscceccessectecees 124. 

PITTSBURGH. 
Westinghouse Electric Mfg. Co........... «+. 2614. 
TELEPHONE: 


— Bell . 


New England 





Mexican ........++++: Pietsteccceciswsore cues 17% 

Tropical American ..............-+.- eee 
MISCELLANEOUS: 

Edison Phonograph Doll........+.....++-- 2. 

WASHINGTON. 

Pennsylvania Telephone........-.s+eeeeeeeeees 26. 
Chesapeake and Potomac...... ..-essseervees 6834. 
American Graphophone...........--sesees.e0e 1814. 
United States Electric Light (Washington).. a 
Eckington and Soldiers’ Home Electric Ry. 
Georgetown and Te nnallytow Deveeeeeeesseeess : 








OU make a mistake if you don't buy y our Elec- 
trical Supplies from F. & F., Cleveland, O. 
LOOK AT THESE PRICES: 
$2 Electric Bells, 50c., 75c. Bronze. 
Push Buttons, 25c. ; 5c. Wood Push. 
Buttons, 7c. ; 50c. Switches, 15c. 
40c. Bell Hangers” Staples, per Ib., 10c. 
$1 Leclanche Batteries, 45c. 
$1 Carbon Batteries, 40c. 
$3.75 Spark Coils, $1.50: $10 Medical Batteries, $3.50. 
Dry Batteries, Motors, Dynamos and Annunciat- 
ors at half price. Send tor reduced price list and 
discounts. 
Fletcher & Fletcher Electric Co., Cleveland. 0 


INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances 1 necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 44 
to 50 horse-power. The only electric motor 
on the market to-day. 


THE LAW BATTERY 


IS THE CHEAPEST BATTERY ON THE MARKET. 


We think twice 
before spending 
a Dollar and 





would advise you 
to do the same. 
We make a 
specialty of Pure 
Zinc and Pure 
Sal-Ammoniac. 





85 & 87 JOHN ST., NEW YORK. 





+ OTIS & 


GLECTRIC ELEVATOR, 











FoR 


Stores, Office Buildings »° Residences. 


OTIS BROTHERS & C0., 


38 PARK ROW, NEW YORK. 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & CO., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. Y. 











MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


=== BRANCHES : 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


LAMP MAKER—OR PROCESS. 

PARTIES WISHING TO MAKE 

a high class incandescent lamp 
up to 130 volts—No humbug—Or 
a series lamp up to 10 amperes and 
350 c. p. tothe E. H. P., can secure 
either or both, and the man. After 
Nov. Ist, would take an interest in a 
good concern as part pay. 

Address, 
**No. 121.” 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON NOVEMBER 4, 1890. 








439,662 Electric railway; Rudolph M. Hunter, 
Philadel hia, Pa., meer to the Electric Car Co. 
of America, same plac 

439,724 Electric hoster; Chas. W. Drew and Edw. 
R. Fran ncis, Minneapolis, Minn. 

439,746 Trolley line switch for overhead electric 
conductors; William L. R. Emmet, East Rock- 
awa: 

75 Electric motor and generator; Alfred 
Gartner, Newark, N. J., assignor, by mesne assign- 
ments, to Albert A. Schmidt, same place. 

439,838 Electric actuating device for pendulum 
clocks; John H. Dyson, Mazomaine, Wis., assignor 
of one-half to Herman O. Wetherell, same place. 

439,840 Electriclog; William P. Granville, Stroud 
Green, County of Middlesex, England. 

439,850 Secondary battery plate; Albert E. Woolf, 
New York, N. Y. 

439,859 Magazine fuse box for electric circuits; 
= Fr. Bossert, Ilion, N. Y. 

,867 Electric railway ; Mark W. Dewey, Syra- 

., assignor to the Dewey Corporation. 

"439,904 Electric arc lamp; Harold C. Shubert. 
Chicago, Ill., assignor to the Western Electric Co. 

439,916 Device for - ing a coating to electric 
conductors; James T. ittlesey, Lynn, Mass. 

43) Method of and apparatus for connecting 
dynamos; Chas. T. Child, Brook] 

439,939 Rheostat; Edwin R. jilbert, Hartford. 

439,959 Telegraph key; William A. J. Kohn, San 
Francisco, Cal 

439,974 Electrical - ‘ae Frederick L. McGa- 
han, Indianapolis, Ind 

440, 013 Electric indicator; Leston O. Chatfield, 
Benton Harbor, Mich. 

440,016 Automatic regulator for dynamos and 
motors; Fremont J. Cleaver and Geo. Fassold, 
Pittsburgh, Pa. 

440,023 Electrode for secondary batteries; Justus 
B. Entz, New York, and William A. Phillips, Sche- 
nectady, assignors to the Waddell-Entz Electric 
Co., New York, N. Y. 

440,024 Method of making electrodes for second- 
ary batteries; Justus B. Entz, New York, and Wil- 
liam A. Phillips. Brooklyn, assignors to the Wad- 
dell-Entz Electric Co., Ton York, N. Y. 

440.042 Insulators for electric conductors; Wil- 
liam Kessler, Lafayette, Ind. 

440,046 Automatic replating mechanism 
phonographs; Jacob H. Ling, Detroit, Mic 

440,070 Magnetic separator for grain; ” Ewald 
Von Syo, Angsling, Germany, assignor to Phillipp 
Adam Tafel. 

440,071 Electric heater; Chas. H. Talmage, Kan- 


sas City, Mo. 

440,081 Holder for telephone receivers; Frank T. 
Tinning and William K. 8. Tinning, Toronto, Can., 
assignor of one-fifth to Chas. Warren Irwin, same 

lace 
ary, 096 Telephone; 
York, N. Y. 

440,106 Adjustable trolley and guard for electric 
wires; Lewis S. Hoyt, Boston, Mass 

440, 115 Electrical burglar aver: “Francis Pierce, 
Philadelphia, Pa., — of one-half to William 





for 


Sigmund Bergmann, New 


J. or same p) 
440,11 pened ic toll system for telephone pay 
stations; Howard C. Root, Brooklyn, N. Y. 





F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 





LAW TELEPHONE C0, AMMETERS AND VOLTMETERS 


REPAIRED AND RECALIBRATED. 


Our laboratory is specially fi fitted up for this class 
of work, and all instruments sent to us 
will receive prompt attention. 


Send for Catalogue 1-66 of Electrical Test Instruments. 





QUEEN & CO., PHILADELPHIA. 





WANTED. 


CENTRAL STATION MANACERS AND 


SUPERINTENDENTS (to send for samples of any 


specialties. 
Electrix 5 amp. and 10 amp. 


of our 


S. P. SWITCHES, and plain and 


insulating gas attachments now ready. 
Will soon have a full line of entirely new specialties in 


DOUBLE POLE SWITCHES, INSULATING JOINTS, GUT-OUTS, SOCKETS, ETG., ETS. 


Look out for them. 


THE iSTAR | ELEGTRIX GO., 


1320 Wallace Street, 


PHILADELPHIA, PA. 






er ee sett ie ruse: 7 
, SEND FOR PRICES ECIRCULARS TO 


Horizonlal DRILLING” BORING 
5 a @ MACHINE*@ 


° Great Power, 


WIDE RANGE OF 


REVERSIBLE ¢ FEEDS. 


THE NEWARK MACHINE TOOLWoRKS. Newark.) —SE.O@GO9e— 
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RAILWAY 


PER WIRGS, 


Hixperience has demonstrated the necessity for 
the Best lnsulation on Feeder-Wires. 


THE DEST SNOT TOO GUGD 


—e ee ee 


SIMPLEX 


oe i> ia 


IBEST 


LS 
WITNESS THE FOLLOWING: 


West Enp Srreet Raitway Co., } 
Boston, Mass., March 13, 1890. { 

StmmpLeEx Evectricant Co., Boston, Mass.: 
In regard to your inquiry concerning my opinion 





Gentlemen: 


of the Simplex Wires, “T would say that during the “last year we 
have used a great many miles of the larger sizes, principally the 
0000, and it has given excellent satisfaction. There has been no 
case, to my knowledg re, of trouble arising from these wires. 

The general appearance and workmanship of the wire are 
first-class, and I consider it equal to any wire, and superior to most 
wires, for overhead work. Yours truly, 


F. S. PEARSON, 
Chief Engineer Steam and Elect. Dept. 





No. 0000, B. & S. G. 





Send for Estimates to 


SIMPLEX ELECTRICAL C0., 


620 ATLANTIG AVE., 


Boston, Mass. 


A. C. POND, Prest., A. F. MASON, Gen. Mangr. 





SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Szc. & ELzcrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


+ a ELECTRIC LIGHT WIRE, 


z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
; RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office nd Factory, 67 STEWART STREET., PROVIDENCE, R. I. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Sxo’y-Truas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


Wy ELECTRIC LIGHT WIRE, 


- c =~ MAGNET WIRE, OFFICE & ANNUNCIATOR sae, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel Locks, 










& 





OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! — SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


WRF Cave) § 9 8 ee Pe 


129 SRORDWAY. NEW YORK. 


AVEF 


SIXTH AVE 


SYSTEMS. 


DITTSAIIACH PA 








LECTRIC 
CONDENSER 


We. Marswait, 


THE CREATEST 


POROUS CUP BATTERY 


IN THE WORLD! 





A. Standards a Specialty. 
7 Rooms 2and 4, 
University Building, 
New York. 














THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, WN. J. 
poste be 5 yn JERSEY CITY, & J. 
Creosoted Lumber, Und: und Conduits, Tele 
graph Poles, Piling and Ties ‘ 


HYDRAULIC PRESSES. 


ALL VARIBITIIAS. 
PUMPS, VALVES, GAUGES AND 
PUNCHES, SHEARS, BUFFING MACHINERY, &o. 
WATSON & STILLMAN, 
210 East 43p STREET, New Yore Crryv. 
Specia/ Attention to Electrical Work. 











its superiority is so great that 
it is hardly fair to compare 
other porous cup batteries 
with it. 


SEND FOR CIRCULARS. 


THE LEGLANGHE BATTERY 60., 


149 WEST 18th STREET, N. Y 
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AMERICAN 


AND FOREICN BOOKS 


ON ELEGTRIGITY == ITS APPLIGATIONS. 


Electricity, Magnetism, Etc., Etc. 


Adams, Essay on Electricity............... sts sececcvecesccccsscceecces eens »+ $4 
Angell. Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 

EP eer rrr Tr er ee eRe Lt a Le 15 
Anderson. Lightning Conductors. Cloth............+:seeseceescseesecsseeeees 6 50 
Atkinson, . Wismemtt of Static Blsctrichty........00scccccsscsccccrcvcsonseseeoce oe 1 50 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

ee eS Pe Omelet Cee eee e eet OC ee 2 50 
Barlow. Magnetic Attractions. ..........-.cceccecees coccccesecccsscsscececs 4 00 
Barnard. First Steps in Electricity. .............cceeesseeceeeecesersee soeeees 75 
Benjamin. ‘- PE IIE gc enicccccccccceccgocesopetesccecetseeccencosees 2 00 
Brennan. A Popular Exposition of Electricity. 191 pageS.......-..+seeeeeeeees 75 
Blakesley. Alternating Currents of Electricity. Cloth........-....:seeeeeereeee 1 50 
Bottone. TheDynamo. How Madeand How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researches. Cloth...........02 sceeceeeee seeteeeee eee 5 00 
Cook. Magnetism and eerie SE CINE ccccdeces Geedvesaes 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams............ 1 50 
Davis. Manual of Magnetism, Galvanism, etc. ..........-..--seeeeeeeeceeeeeees 3 00 
Deschanel. Electricity and Magnetism. Cloth............-.--seeeeceeseeeeeees 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages........-......+. ere 1 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

ee fee eer ee oe eee piseweuseedeuueese 60 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition.............0.e00 75 
Dunman. Short Text Book of Electricity and Magnetism.............-.seessee0% 40 
Dyer. Induction Coils; How Made and How Used. Boards.........0++.seeee0s 50 
Electricity in the Service of Man...........cccecccccccccccccccccccvcccsscsceees 6 00 
EVGA, Te FINE COIININID ooo. esis0sc cocverccccceeeseescoverose 1 10 
Faraday. Experimental Researches in Electricity. 8 vols., cloth..............+. 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
TO, I IN on. doe SS Sis cca gs Denicie no ret crests seesee ee 1 50 
Fleming’s. Short Lectures to Electrical Artisans..............00+2s00eeeeseee ee 1 50 
eS er eer er ee ae rarer 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations,..............++. 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth....... 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Planteand Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth...........+.0+e00+- 80 
Guthrie. Magnetism and tk Se En ee ee eee 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism.............+++- 2 00 
Heap. Electrical Appliances of the Present Day. Cloth...........+.-seeeeeeees 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 8, 155 illustrations.... ....... 3 00 
Hospitalier. The Modern Applications of Electricity» Cloth............sseeee 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations...............0e00 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............0.e00 1 40 
Harris. Galvanism, Animal and Voltaic Electricity. ..................ce00ee0see 60 
Hering. Winding Magnets for Dynamos. 63 pages..............00.eceeeeeeees 1 25 
SORE: | MII IG so 0:0:2.6: 0:4, o:ccsreiendecwwinssissasecieeerveeeee 0% 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations........... eee 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 80 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

III ils eran sa dicwaicdseodGN Gunns waptes'cneseckVacuedesonve~ 
— Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 

AR a ES ir en EE a ae ee ee err ee ee ee 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ........- 1 00 
Lightning Disses Gi MICOS VOIR... 65. ccoccccccvccecesesecsceesoescoeseers 1 00 
Lloyd. Treatise on agg LE ee EE OE LET POE Ree Ee 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

cents uslenciy eyecnbereeanedcenedhae. 644% 2 00 
eS 6.5 oss coianors-nansiviwnanes Vcondoidiedesans ees 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 

IE 5 cine Kea denetwenisieacine Hi be seatar Senna dets 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

WENN oa 5 6 tise: ccc sin siansin'ece arr ee ee ene eer on ree 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 2 00 
SE, EE ac caccesedsececdcsdabss bes Sciecdevesetee eke 2 00 
Re Ee, en I MTN. 0.6:6.6:6:0 0.065 6ssmsecieenseeeeeu see eset ee 1 00 
Mendenhall, Be Cesaey OF MMCMICNG 06 occcecesdecccccncsvccseseeseveoseses 1 25 
PERC Wi, ee FE SOI, 6 sinc s sic ceagdcscevevioveses sesceserseete 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...........+..0esee00- 2 50 
Munro. Wilscwictiy and ite Uses. Olli... ...cccccecsccccccsccccccscce-cocsees 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations.......... 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables.... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 2 50 
Nipher. Theory of Magnetic Measurements. ...............-ccececceececceeeecs 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth........ 40 
PPOPMIOOR, “CE OID eee oncine sida sock cesveseseredecrscensees 4 00 
Parnell. Action of Lightning and Means of Defending Life and Property from its 

tba ra Pata be les s:eGe obs Does oincnibeo died eet dard eob40u C0 608:+9%)0 3 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations... ........... 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ 3 00 

dau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

PN isla irncal opine aed. % rots! ae eC ROUET Che HCV ELDs 0 VO: ae w Ere 00 
Rankine. Hales and Tables for Pngineess..........ccsccccccccse édenceesecseess 4 00 
Reports of the Committee on Electrical Standards. Cloth...........+.eeeseee00e 3 75 
PENN. NEE SO WON 6s oooh r ch tcindweceis eusssenestonsebeow ones 50 
Salomons. he Management of Accumulators..............scsscccccccevesesecs 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated...........cceeeeece 75 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth........... 56 60 
Tarn. Magnetism and Electricity. A book for students ..............0.ee000e 80 
No 55-96 2 wa Gis cio dew Saw w sabe he emaNanesewr 2 00 
eae yy Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- : 

Ne card ts ee aN 5 Mat, Octateeth. niin access euumn aeinn, vies ote oe Siti Wee aetna t 
Thompson. Recent Progress in Dynamo Electric Machinery..................+. 50 
Thomson, Electro-Statics and Magnetism............... tn ee 5 00 
TEPC LOMMNL.. SnnCt NE IE OIEIOIOY 0.555ecine'sisisics. res vbcse@ee se debe de eter vscavioet 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 1 00 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

MUN MIS Di oor acpi c ive de nc ynentneh een Rese aes wesestnel eeea owt 2 75 
Wonders of Acoustics ; or, The Phenomena of Sound. Cloth, 288 pages......... 1 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth................. 2 50 
Welch. able of Relative Weights of Copper Conductors............ . See ORCS 10 
Woodward. Arithmetical Physics. Boards. .............ccsececcccsecececcsece 








Telegraphy and Telephony. 


Abernethy. Commercial and Railway Telegraphy. IJ! ustrated, cloth.....se.e0-. 23 06 
Beechey. Electro-Telegraphy. Cloth. 36 illustrations. .............++ coccccceee 40 
Clarke & Sabine. Electrical Tables and Formula, Cluch,.........c..cce eveeee 500 
Culley. Hand-Book of Practical Seapanhy. Cloth, 449 pages. ......cccccccescces 6 00 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections........... eee» 200 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth............- 600 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages.......... oeeecenen esses 8 00 
Wael. DAOOEy OF AMADIS TOPIONs 5c ccc ccccc ocr cece tresecsesccseecoess coos 195 
IN 3.5. cat eG Gline A India eeeee redeseesetienee Corea webeasees 2 00 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth...... ecdccces 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. ...........-..0e0.eseecceeees 2 00 
Laraners. Wiectric Telegraph Ponularined. .......cccsccccccesccvocvcccesees o0eh 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 

RRR ERE ee ee ee eae Pare eee rn 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages...........sscsccecccsceees 1 50 
Ss SE CBS iddviciaisi << dog, eeernnanerseeseeeseuneneeses 4 00 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 

A ERS BRS Rt SS eee ee ee ae ee eo 5 00 
Oe ee A, ee ee ee ee See eee 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols.. 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations.. 1 25 
ee MO oe ee ea ee re eee 4 00 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. §& 00 
Smith. Manual of Telegraphy. 31 illustrations, paper................ceeeeceee- 80 
I FONE oso :ncins oso vag etre nthe nae ER Es sive seen aces =<es's 5 60 
Terry & Finn. Illustrations ané Descriptions of Telegraphic Apparatus. Cloth, 

I oi as signa Ge va boig F468 a6 Ce Sea CENTOS ON weleseeenseseets 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 4 00 
DORE. "THR THRONE  COle, MINNIE Nie 6 60 oo cececeetecscecscesresesseene 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 

ei ein ed Se tn ea ae ain een Aue ao gee beeenew em wawuli 1 25 
Lockwood. Practical Information for Telephonists. Cloth. ....... ........... 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations....... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

0 ES >) OS as * Eek ee ee ere 8 00 

Electric Lighting and Transmission of Power. 
Alglave & Boulard. The Electric Light. Its History, Production and Application. 

BOO DRDOB . o.0.05.oa yicsdenncccicsseccevsecescrecisc ctcceseseesesesessecteseesic 5 00 
Atkinson. Elementary Principles of Electric Lighting. ...................s.e0.. 1 50 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 

of Electric Light Plants. 70 illustrations, 93 pages ...........+.--+seeeeeee- 1 00 
DORs, IHCANGORCEUE WiITINS TARO OOK. «0. ...0.. ve cscvscesvcececsesesesseses cues 1 00 

| Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 5 00 

Be ee ee a ee err eee eee er ee 40 
De Cew, Glacer. Magneto and Dynamo Electric Machines .............seeeeeees 3 00 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ sssccceceeees 1 25 
Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15. Vol.2..... 7 50 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 2 00 
Foote. Economic Value of Electric Light and Power. 191 pages....... ....... 1 00 

' Gordon. A Practical Treatise on Electric Lighting. Cloth.................00- 4 50 
Grierson. Electric Lighting by Water Power. .. .....0..00scs0- ceccsecescvcccces 40 
Hedge. Precautions to be Adopted on Introducing the Electric “ight............ 1 00 
Hedges. Central Station Lighting. Paper........ ET slpec cavern nbis wie alee ete 20 
Holmes. Practical Electric Lighting. Cloth. ...............ccscccccccccccerece 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages..................- - 200 
i Se I is cincccecés <ib¥uins ewe vessinceisgeGeweeoee's 50 
Se ty I IE a carta nicheaivwiaaavdersiesbebanescniaweeenecesss 8 00 
Pope. Evolution of the Electric Incandescent Lamp........ .........-eeeseeeee 1 00 
Pe. SP NIE, ING os cinct Seen ast densseuasrenrs asesnswenwes 5 00 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 1 00 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. - 500 
Schilling. Present Condition of Electric Lighting ....................000 ceeces 56 
Thompson, Dynamo-Electric Machines. Illustrated, boards....... .......20e- 50 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 5 00 
Thompson. Recent Progress in Dynamo-Electric Machinery.................... 50 
Thurston. Stationary Steam Engines, especially as pene f to Electric Lighting 

ee ae ee Pon ee fo ere ree bere een nea 2.00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations....... 8 00 
Du Moncel. Electricity as a Motive Power. Cloth. ............-cccscccccvccces 3 00 
Kapp. Electric Transmission of Energy and its Transformation................. 8 00 
DOGUUATG. TUOOEG-MNOUOED,  TIPOMETIINE 5 655i ccc soccceccesecoves covctedeses 3 00 
Walker. Practical Dynamo Building for Amateurs................... Wale a teieioe 80 
TI US SIT IN sted oon 0s cb a sadn whoo kcaemeninnedieesenenenns 1 00 

| Testing and Measurements. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.............. 1 50 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.............ce0e.. 5 00 
Lockwood. Electrical Measurements and the Galvanometer. Cloth............. 1 50 
Seitiys,. Diy raiinetns me io ne 5 oo a ciccccwenie sar ssgeescescosecesios 40 
Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 1% 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Badt. Bell Hanger’s Hand-Book. Practical Information and Suggestions to per- 

sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 

Apparatus. 105 pages, OF Mantras... 06. co cuss 0s.s cee sss vpessiciesscccaees 1 00 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages... .........ssceccccccccccece 1 20 
Bottone. Electrical Instrument Making for Amateurs................ceeeeceeees 2 00 
Fontaine, Hlectrotyals. Clots, BOG DOGG, 0: osc o0sccvccssccccecccrcceeccescsece 3 50 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated..... .............00.. 2 25 
Napier A Manual of Electro-Metallur; A Ey See ee ee rene 3 00 
Urquhart. Electrotyping. A Practical Manual ............sccceecsccccccce see 2 00 
Urquhart. Electroplating. Cloth.............. eign es pens Ginore Suk epate iaew aps 2 00 
Wahl. Galvanoplastic Manipulations. Cloth....... Se ee ee ae er 8 7 50 
Watt. Electro-Metallurgy Practically Treated. Cloth............s..sseeeceeees 1 00 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations...............+.+. 3 50 
Wilson. Stereotypingand Electrotyping. Cloth, 195 pages .................++- 2 00 





{Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt o1 price. Remit by Express or Post Office 


80 | Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUB. CO., 


P.O. BOX, 3320. 


1s PARK ROW, NEW YORK. 
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> ADVANTAGES OF THE EVANS SYSTEM OF DRIVING DYNAMOS. 


easy CONTROL. 


ECONOMY IN ROOM. 


No loss of room by reason of long lines of belting. All the space is made 
available. More than double the number of dynamos can be put in the same space 
than by ordinary belting. In the erection of new stations, or the increase of old, 
an immense saving is realized. 


EFFICIENCY. 


jae ag nny J there is less loss of power 
ight is obtained. There is also less 
n by ordinary belting for the same 


There is no slip. 
in transmission, and a ——: 
pressure on the bearings t 
amount of power. 


SAVING IN BELTS. 


Belts cost less than one-tenth of ordinary belts, and last 
over twice as long. The saving in belts alone nearly pays 
the royalty. 


SIMPLICITY AND COMPACTNESS. 


The dynamo pulley is placed in immediate contact with the drivin 
expensive clutches or complicated belt holders are necessary. The 
is a perfect clutch in itself. 


pulley. No 
vans Friction 





Each and every dynamo can 


be stopped or started independently of every 


other without slowing or stopping the engine or other motive power. 
FOR POWER CENERATORS. 


itsel 


For 


The Evans System does awa y rs 
carry a large amount of dust, and not only is the room cleaner, 
but the bearings are freer from grit. 


SIMPLICITY, COMPACTNESS, 
CIENCY and CLEANLINESS; the EVANS SYSTEM 


Where the load is intermittent and subject to sudden 
ehangnt. as in street railway work, the Evans Friction adapts 
promptly and effectively to the work without the “ flop”’ 
or enchants motion of ordinary belting. 


CLEANLINESS. 


with ae ing belts which 
8 





ECONOMY, EFFI- 
surpasses 


anything yet devised for driving dynamos. 


Send for Catalogue ““D” to the EVANS FRICTION CONE CO., 85 Water Street, Boston, Mass. 
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the Burton Electric Heater ‘ Electric Railway | Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPA 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car. 

‘They are giving us and the public entire satisfaction.’"—Ricuwonp, Va., U. P. Ry. Co. 

** The heat is pleasant, sufficient and economical.”"—MAaRLBOROUGH, Mass., Straeer Ry. Co. 

‘*We are much pleased with them. and know of no reason why weshall not continue to use them and 
recommend them to others.”"—Sr. Louis anp East St. Louis ELectric Ry. Co. 

Equitable Electric Ay. Cos Consiyastien Co., 416-420 Goqneretat Union Building, Phila., Pa. 
AGENCIES : } Rigging Brothers & Co., Main Street, Buffalo, 
Electric Merchandise to. o Adams Street, Gees, lil. 
For Further Information, Address 


THE BURTON ELECTRIC COMPANY, RICHMOND, VA. 


ERIE RAILWAY. 


7 v Picturesque Route of America. 
Via Niagara Falls or Chautauqua 
Lake. Anenchanting panorama of 
mountains, forests and streams. 

SoLIpD TRAINS between New York 
and Chicago. No change of cars. 
VESTIBULED LIMITED (strictly first- 
class) without extra charge for fast 
time and superior service. 


W. C. RINEARSON, 
General Passenger Agent. 





Porcelain Electrical §upplics and Specialties, 


EMPIRE CHINA WORKS, 
144.156 rene SL, GREENPOINT, BROOKLT, EDL. 


Our W. is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE 


rea Bell Telelone Company 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March “7th, 1876, No. 
(74,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- 
phones, not furnished by it or its licenseés, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





A LIBRARY ron $1.00 


Five books in one. Worth 
its wes ht in gold to every 
mechanic. The very latest in. 


ma contains 575 pages absolutely 


teeming with rules, tables, se. 
cret processes, and new infor. 
mation that cannot be had 
elsewhere for less than $25.00. 
he Modern Steam Engine— 
How to Read an Indicator— 
The Westinghouse Air Brake 
Fs er ewe 's and Machinist's 
is—Practical Mathematics 
E Simplified Tin and Sheet Iron 
orker’s Manual—Carpenter’s 
FS Manual—Points for Painters— 
eG Pagneti tism w%. Electric 7 
a Patent—A Me 
ctnaeiga Dictiona Feorstbine fully explained in 
one handsome volume and guaranteed to be abso. 
lutely compect. Send $1.00 for a copy, pound in silk 
cloth, or $1.50 for Morocco bindin ith each copy 
of the book we give tree's a complete working chart 
for setting gear teeth. The regular price of this 
chart is $1.50. AGENTS WANTED. Write for 
terms, LAIRD & LEE, Publishers, 203 Jack- 
son Street, Chicago, Til. 








N acne i=] 
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The Only Watches for Electricians. 


FOR ape BY ALL JEWELERS. 
Pailtard Non-Magnetic Watch Co., 


192 BROADWAY, NEW YORK. 


Lc&GAL NOTICE. 


T°? ALL TO WHOM THESE PRESENTS 

MAY COME, KNOW YE, . ; 

a resolution dul passed by the Corporation 
m4. as ** Hazazer & Stanley,” it was voted to 
change the name yf said Corporation, with permis- 
sion of — cone from “ Hazazer & Stanley * to 
mag J 

Now, re ‘of the Supreme Court, it is made 
known that from this y= the name of. said Cor- 
poration is and shall be * Stanley & Hall."’ 


F STANLEY, | 
New York, Sept. 20, 1890" 





Cigourney Drills. 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List.‘‘ B.” 


The Sigourney Tool Co., 








HARTFORD, CONN. 
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KH NATIONAL CARER ON CQO 





CLEVELAND, OHTO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 


DUST PROOF BEI.1:S. BROWNLEE & CoO.., 


¢e & HALL CEDAR POLES 


For Electric Purposes. 
Se THE LARGEST STOCK AND QUICKEST SHIPMENTS. 














& STANLEY, 








32 & 34 F resident Sirect, New York. | ciectric naiiways and Electric Lightings also Manufacturere of Crose- 


Arms and Pins. 








R. TT. WHITE, 
Patented Material for Street Railway Roadbeds, 


— ALSO — 


CABLE, ELECTRIC AND ELEVATED RAILWAYS. 


coop 12 Pearl Street, Rooms 6 and T, Boston, Mass. lho 
SIRDER RAILS. NEW YORK OFFICE, 52 WALL STREET, ROOM 41, Correspondence Solicited. non COnM OC Ae 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS nites CHICACO. 
McINTOSH & SEYMOUR 











SUPERHEATING RECEIVER, 
é PATENTED VALVE SEAT, 
ae. AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
Gorrespondence Solicited. 



































<Co. &X CC.” ELECTRIC MOTORS. 


FAN OUTFITS. 


, . __ Electric Blowers for Ship Ventilation. 
: _ MOTORS = HOISTS = MINING TRAMWAYS. © 


—< Equipment of Machine Shops, Printing Offices, Factories 
/ and Entire Buildings, with Electric Power. 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 




















One-eighth horse-power to 50 horse=§ ~—gees= 
power in stock. 


OVER 10,000 MOTORS IN ACTUAL OPERATION, ~~ ————= 








New cahie. Office, 63 Oliver Street, Boston. 
Philadelphia 38 South Fourth Street. 





Hog “Phenix Building. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


4202 & 42O4 Greenwich Street, New Work. 
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+NOULDINGS & 


FOR ELECTRICAL WORK, IN ALL KINDS OF WOOD. 


Factories: 


wowwwavee independent Bung eens 


NEW YORK. Large Stock Always om Hane and NEW YORK. 





The National Feed-Water Heater, 


| (ver 800,000 Horse Power in use in the [nied States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 

















SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


eas, P==THE NATIONAL PIPE BENDING CO., 


84 River Street. New Haven, Conn. 











THE 


LATEST LAA P. 


INCANDESCENT 


TRY IT. + FA-B:-C'%e BUY IT. 





EDISON LAMPS AT EDISON PRICES. 


General Electrical Supplies, Sockets, Wire, Gut-Outs, 
Switches, Shades, Fuses. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVERSAL ARC LAMPS, These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having a pressure from 100 to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 


which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. : 
Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


that it is the best article in the market. 
UNIVERSAL THEATRICAL ARC LAMP. This lamp is manufactured for stage uses, taking the place of the calcium livhts, and can be used 


T 
wherever constant direct circuits exist ; it can be easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method. We are prepared to furnish complete outfits at shortest notice ; prices and references on application. 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 


“<THE UNIVERSAL ARG LAMP GO., be 


Executive Office: 16 AND 18 BROAD STREET. Salesrooms: 49 WEST 22d STREET. 


J. H. McCLEMENT, President. NEW YORK. E. S. MENDELS, General Manager. 

OR TO 

THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo. SOUTHERN ELECTRICAL MFC. & 
SUPPLY CO., Limited, New Orleans, La. WALKER & KEPLER, Philadelphia, Pa. PETTINCELL-ANDREWS CcoO., Boston, Mass. 


Tae Weesreom Goasounerso Drinwo ano Moror Go, oF Bavriwone, Mo, 











MANUFACTURERS OF 


S ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


 Tiynamos for Ingandeseent Lighting. 


SPECIAL FEATURES: 


(4 ~ High Efficiency. 3 Slow Speed. 


For full information and circulars address, 


 CHADBOURNE, HAZELTON & CO., 


SOLE SELLING AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING CITIES, 
















BUY THE ELECTRICAL ACCUMULATORS. 


\N C { [J Y [ t 4 A P F A A A T [J g Useful and Economical for all Purposes to which Electricity 
is Applicable, such as Propulsion and Lighting of 
Street Cars, Vehicles, Yachts, Etc. 
. . Central Station and Isolated Lighting, 
Are Lighting System, | Portable Lighting or Power, 
Portable Electric Lanterns, 
Electric Power for Motors, 


| Portable Electric Fans for Office, Family 
| and Sick Room. 


Only Clean and Convenient Battery for Surgeons, 
Dentists and Professional Men generally. 


IF YOU WANT THE BEST . 














Manufactured Exclusively under the Patents of 


FAURE, SWAN, SELLON, GRISCOM and others. 


COMPLETE ELECTRIC LIGHT » POWER PLANTS. 


THE ACCUMULATOR COMPANY, 


Office and Factory: 44 BROADWAY, NEW YORK. 
PHILADELPHIA AGENCY: 


NRC IDDLBToO Way N, ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. 


CHICAGO AGENCY: 239 La Salle St. SAN FRANCISCO AGENCY: 220 Sutter St. 
BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, {11 Arch St. 


& O N N | ) | PROVIDENCE AGENCY: SWARTS & GANNETT, Swarts Building. 
e 
































November 15, 1890 ELECTRICAL REVIEW xix 


CENTRAL ELECTRIC CoO. 


CENERAL DEALERS IN 


ELECTRICAL SUPPLIES, 


Including ELECTRICAL, RAILROAD, TELEGRAPH, TELEPHONE #° ELECTRIC LIGHT GOODS. 
116 and 118 FRANKLIN STREET, CHICAGO. 














We are the CENERAL WESTERN ACENTS for 





These Wires are so well known to the Trade that CONVINCING arguments are not necessary. Everybody knows what they are. 
Send your orders to us when you want the greatest moisture and acid-proof, or the King of Weather-proof Wires. 


CENTRAL ELECTRIC Co., 
116 & 1183 FRANESLIN ST., ” - ° CHICAGO. 
CONNECTED BY PRIVATE WIRE WITH POSTAL TELEGRAPH CABLE CO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGEBNOCITES: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 
WORKS, JERSEY CITy, N. J. 











GOOD GOoops. PROMPT SHIPMENTS. LOW PRICES. 


GATE CrryvY ELECTRIC COMPANY, 


Special Agents, 
GLOBES AND SHADES, 


(lass and Porcelain |neulators 


Manufacturers and Dealers in 


Telegraph, Telephone, Electric Light 


GENERAL ELECTRICAL SUPPLIES. 


AND GANDEE WIRES, 


522 DELAWARE STREET, - - - 















NS 


Incandescent Lamps. 


ABLES, TAPE AND TUBING. 


- KANSAS CITY, MO. 
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The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * X 
* #& The Action of Acids and Gases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 
UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 


THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF- 


PERRET AUTOMATIC LEG TIS MOTORS AND DYNAMOS. 


MOTO n S 


FOR RUNNING 


ig Shops, Elevators and Machinery 


OF ALL KINDS. 


FAN OUTFITS 


—— For — 


Battery or Electric Light Circuits. 
(SOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. « 




















EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficienoy, 
Low Speed, Perfect Regulation, 


Simplicity. — 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “K (kK .” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOOVILL, NEW YORE AGENT 


—4# ELECTRICAL SUPPLIES. *— 


AGENTS FOR DO YOU WANT THE BEST COODS? DO YOU WANT GOOD PRICES? 
ON/,, DO YOU WANT PROMPT SHIPMENTS? 


e) SN a If so, Write us for Quotations, 
SOUTHERN ELECTRICAL SUPPLY COMPANY, 


WIRES, TAPE AND CORD, 


CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 


THE AMERICAN CIRCULAR LOOM CoO., 


SOLE MANUFACTURERS OF 
PATENT VW OVEN INSULATED WiIRES 


















































THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


Western Agents: | BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL Co., 620 Atlantic Avenue 
Chicago, Ill. : 
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EARADAYT CARBON Co., 
ELEGTRIG LICNT GARBONS, PITTSBURGH. PA 








SUBSCRIBE 
NOW ctectaicat review. 





Something New! 

One, two, three, and 
four spindle drills for 
light work. 


The most useful 
patented improve- 
ment in drill presses 


for years is applied. 
Over 1,000 in use. 











Spindles driven 





pulleys, , tighteneran 
variable speeds pro- 
vided. 


Catalogue of fine 
tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 





with single, endless Buy the latest and 
belts. Large — best. Special ma- 
i chinery to order. 








&co. 
Wigds Sor Fouson ot, Sa Tous 


Manufacturers of 
SPEAcinG ‘OTUBES wHISTLES,| 
Electric a {Mechanical Belis. 
FACTORY, 
De Ealb Ave., 


BROOKLYN. 
—-* for — 








ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 


Telegraph and Telephone Supplies, 
No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. 0. 








—— SS TSA SSS 


PARKER-RUSSELL MINING # MFC. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust St. 


Booms 307 and 308. 
ST. LOUIS. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 





Washburn & Moen Mfg. 





WORCESTER, MASS. 


IRON *& STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 


Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first Sinetaeiite ot of the Electric ae & ~~ s our patent wire. 


mred for electric purposes, has filled every req 
conductive ca) 
Send for 


vice.’’ Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


evenness of ~ he agent 


Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


Chicago Warehouse, 
107 & 109 LAKE 8ST. 
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JAMES LEFFEL «& Co. 


SPRINGFIELD, O.. on 110 LiBerty ST., N.Y. 





“Prices are low yet quality tells.” 


A Corliss Engine 


well designed and thoroughly built, 
is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines s hould be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY Co., 
CINCINNATI, O. 





be 





’Manufacturers 





18 Fulton Street, Brooklyn, N. Y. 


H. EE. & C. BAXTER, 











Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the —yry in Red, Yellow and Green. 


SEs colors "to order. Send for Sample and Prices, ~ 
§ WM. MACFARLANE, & 00., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


THE HE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL.g 




















No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Bolne Safety eter Ge... Ae Madison . -chlege, it. 
Risdon iron Works. . ees .San Francisco, Cal. 
Stearns, Roger & _—” aaah 3 Duff Block. Denver, Col. 
R. M. Huston...... Room 169, 46 Broadway, New York 
Jos. K. Rugg & Co.. 107 West Second St., yy 0. 
Van Zile, MacCormack & Co............... Albany, N. Y. 
etesser....... 436 St. Charles St., New Orleans, La. 
T. C. Gooch...... 448 West Main Street Louisville, Ky. 
English, Morse &Co.1221 , ane. Kansas City, M 
pocner & Guernsey Co........... ty of Mexico, actos 
Jas. H. Harris 82 iiadison Street Chicago, itis. 


AGENTS. 








Xe 


STAAR-TRERDSS 


IS -PARK:-ROW,NEW-YORK. 
OPPOSITE As~¢ 


oR HOUSE.) 
J.H.CHEEVER J.D.CHEEVER per 





_ 





ORRESPONDENCE regarding Underground and Overhead Cables, Insulated 
Wires, Electric Lights, Telegraph Instruments, House Coods and other 


electrical appurtenances, solicited. 


to the Trade on application. 


=! WES TERN ELECTRIC COo., = 


CHICAGO 


NEW YORK, 


LONDON, 


Our New Illustrated wets will be furnished 


ANTWERP, BERLIN, PARIS. 





STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO. 
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FORT WAYNE ELECTRIC COMPANY, 


—< FORT WwaYNE, IND. =: 


MANUFACTURERS OF THE 


Miallery Indastion System ci Long Distange Incandescent Lighting 


AND THF 


**KKK Wood Automatically Regulating *%oKK<« 
ARC DYNAMO AND LAMPS. 


Main Office, FORT WAYNE, IND. 














+ - ~ + 
BRANCH OFFICES: 
NEW YORK, = 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - ~ 185 Dearborn Street. 
SAN FRANCISCO, 35 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


























FACTORIES: 
FORT WAYNE, - “ - - INDIANA. 
BROOKLYN, - ~ - - NEW YORK. 
4 4 
Ex = Cae IMProveEe LD 
EMPIRE pity FLECTRIC Co ‘CORRUGATED TUBE FEED WATER HEATER. 
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INSULATED WIRE. 





ait 


Telegraph, Telephone # Electric Light prey Slocum: 
WIRES AND GABLES. ae 


112 Liberty Street, N. Y. 
HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batterles, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


‘egu- 








GEO. CONNER, Mgr., 
248. 7th St, Philadelphia. 





H. §. WALKER, 
96-28 W. Randolph St., 
Chicago. 


RUSSELL & C0, 
St. Paul, Minn. 








Automatic Gauge Valves, 
Barnard's Separator. 





/ators, 
All Heaters and Condensers Sold Under 
Ten Years’ Guarantee 
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The Highest Known Results from the use of 
Exhaust Steam without Back Pressure. 


Feed Water Heaters, Harvard Pump Ri 





ELECTRIC LICHT MATERIAL. eS ere 
Polgut-oute, Lamps, Fixtures, Shades, Shade-holders, | WAINWRIGHT MANUFACTURING COMPANY, 
Sto. Bto- OF MASSACHUSETTS, 
ALI KINDS OF SOLE MANUFACTURERS OF THE 


Zi L ECT RI CA L S U [> iv L / ES Corrugated Tube Feed Water Heaters, Surface Condensers, 
Expansion Joints, Expansion Tubes for Compound Engines. 
Send for Wire Price-List and Catalogue to = 
SEND FOR CATALOGUE A‘ TO 


The Empire City Electric Co., 15 Dey Street, N.Y. |g oLIVER STREET (volcan Building), BOSTON, MASS. 
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OTIS ELEGTRIG ELEVATOR, 


FOR STORES, OFFICE BUILDINGS AND RESIDENCES. 


We the rapid introduction of electric light and power stations into nearly every city and 

town in the civilized world, a source of power of unsurpassed cheapness and great relia- 
bility has been made available for the performance of work needed for domestic service in build- 
ings of every description; yet, notwithstanding the many advantages of this motive power, its 
safety, simplicity, extraordinary efficiency, the absence of noise, smell, smoke, ashes and heat, also 
freedom from liability to damage by frost or by unskilled attendance, its adaption for elevator 
service presented many difficulties. 

Elevator machinery, as a rule, meets with the roughest manipulation while in use. No other 
apparatus operated by electric power is exposed to such strain—not even in street railway service, 
where, at least, the same operator is constantly in charge, and a systematic inspection considered 
indispensable, 

By carefully considering these special conditions, we have succeeded in perfecting an Electric 
Elevator which is well suited to many places where it has heretofore been impracticable to use 
such an apparatus. The winding machinery and safety appliances (including the Safety Governor, 
the Gravity Wedge Safety, the Automatic Stop-motion and the Slack-cable Stop; also the devices 
for controlling the movement of the elevator car) are such as we have been constantly building 
for the past 25 years; consequentiy, in the elevator proper there are no experimental features. To 
give motion to the elevator machinery, we connect therewith, and make a part of the same, the 
very ingeniously constructed Motor invented by Mr. Rudolph Eickemeyer, of Yonkers, N. Y 
which possesses many novel and meritorious features especially adapted to eievator service, for 
which it was expressly designed. This Motor, when so combined with the elevator, stops and 
starts with a gradual movement, and consumes power only in proportion to its load, and only 
while the elevator is in use, thus effecting the greatest economy in the consumption of power. It 
possesses in the highest degree the best points of motor construction, and the highest efficiency 
yet obtained. Simple and accessible in all its parts, of the best material to meet electrical and Ng 
mechanical requirements, it is also protected by its unique construction, which makes the Motor \\ 
completely iron-clad without adding any unnecessary weight. It has, further, the special advantage sua 
of a powerful field and the shortest possible magnetic circuit, which entirely prevents ‘‘ sparking” at the commutator, and affords perfect self-regulation. It may also be 
added that, aithough it possesses a very strong magnetic field, yet there is no external magnetism iv the machine, and, consequently, there is no danger of damaging a good 
watch, even if placed in contact with the casing. The Motor is so coupled to the Elcvator gear that it starts and stops with the winding machinery, the whole being under 
perfect control of the operator in the car, thus forming a self-contained apparatus, free from jerky and irregular running of detached gearing, as when opcrated by belts. 

After several years of careful study and practical experiment, and having had several of these machines in actual service for a number of months, we are prepared to 
offer elevator users the first Elcctrical Eievator that we have found to be successful in meeting the important requirements of easy and gradual starting and stopping of the 
car, concurrent action of motor and winding machinery, and utmost economy of operation, 


OTIS BROTHERS & CO.. 38 Park Row, New York. 


ALSO MANUFACTURERS OF THE 


STANDARD HYDRAULIC PASSENGER AND FREIGHT ELEVATORS AND STEAM ELEVATORS. 
TNE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT LIGE "Tin G. 
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COMPLETE OUR APPARATUS 
f f | hd Nl Is OF THE 
* Slat ighest Fic 
ental ~ ylatio Highest Fficiency, 
EQUIPMENTS 
FOR MECHANICALLY AND 
Light or ELECTRICALLY. 
>g “e its ati 
Power We ume“ operation 
a yn Protect our Customers. 
esl We are Prepared to Undertake the 
DIRECT CURRENT consmnucri0% 
OF 
SYSTEM © 
a Fleetrical * Plants 
Isolated Of Whatever Magnitude. 
Lighting. CORRESPONDENCE SOLICITED. 


























Bau Claire, Wis. 
GEO. B. SHAW, - - - - GEN’L MANAGER. 


BAKER, BALCH & CO., Gen’l Agts., - = - = Seattle, Washington. CHAS. M. BLANCHARD, Agent, - - - ~~ Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, ‘2 yates. 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., . 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt., - . Room 12, Chamber of Commerce, Cincinnati, 0. 
METCALF, REED & CO., Western Agts., - «= 1517 Larimer St., Denver, Col. petayneers ELECTRIC CO., Special Agts., - - 531 Wood St., Pittsburgh, Pa. 


NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,_ - - . . - - «= = Tower Building, No. 50 Broadway, New York City. 
NATIONAL ELECTRIC DEVELOPMENT CO., -~ - - = « «= «+ «+ «+ «= History Building, 723 Market St., San Francisco, Cal, 
SIMPSON-DAVIS ELECTRICAL CONSTRUCTION Cco., Agents, - + «+ += += +» «= Winnipeg, Manitoba. 


A. IRVINE, Agent, - + + + = = A ey ee ee ee ee Emelie Building, St. Louis, Mo. 
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IN THE DESICN OF 


TRANSFORMERS, 


REGULATION 


Is One of the Most Important Features and Has Great Bearing on the 


LIFE OF LAMPS. 


SOME OF THE $0-CALLED EFFICIENT 


TRANSFORMERS 


Vary 35 Per Gent. More from Perfect Regulation 
than those made by the 


/ THOMSON-HOUSTON ELECTRIC CO. 


This Lack of Regulation Accounts in Part for the Excessive 
Lamp Breakage Noticeable in Other Systems. 


—— 





















































tk Send for Information to the 


THOMSON-HOUSTON ELECTRIC COMPANY, 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 405 Sibley Street, St. Paul, Minn. 
115 Broadway, New York City. 215 West Fourth Street, Cincinnati, O. 
15 First Street, San Francisco, Cal. 1110 Noble Street, Philadelphia, Pa. 
266 First Street, Portland, Ore. 1333 F Street, Washington, D. C. 


831 New York Life Building, Kansas City, Mo. 
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THE PRODUCTS OF THE 


FIBRONE IMEANUFACTURING GOMPANY 


For ELEGTRIGAL PURPOSES, 


PLASTICON, yg TIBRONE, 
ALEXITE #9 


HERCULITE, 


ALEXANDER, BARNEY & CHAPIN, 


TELEPHONE BUILDINC, 


November 22, 1890 











20 Cortlandt New York. 


Street, = 





——— 














SS THE NEW | 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 














OS ae 
art ud’ 
oe an, OO - 
~~ EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
The BUILDING. ? 
of them The recent fire in the Western Union Building in this city, ae \y 


dex- our readers are aware, completely wiped out the battery 

, Otc. plant, including both mains and locals. Recognizing the 
ances tO value of the Edison-Lalande Battery, especially for local work and 
and tena- its superiority over the ordinary blue-stone cell for this purpose, 

6 also seen the Western Union Company late on Saterday afternoon, the day 
it has been after the fire, ordered twenty cells from the Edison Manufacturing 


#in tins, etc. 


vATORS. 
ave sold to 


Co. It was too late to get anything expressed that day, but with 
his characteristic energy, Mr. James F. Kelly, general agent of 
the company, had the cells brought on from the factory by 
wagon, accompanied by Mr. Gladstone, superintendent of the 
factory, who set them up in the Western Union Building that 


Baltimore, same night. ; 
ilways. On the following day 50 more were delivered and since then 
Gat their about 280 cells have been setup. These have replaced over 1600 cells 
ie the of ordinary blue-stone battery, which would have been necessary. 


ted 


‘ 


. 
' 
’ 


REDO, gio icanoescayn LAMP.< 
& 
We ond 1914 Olive 


The rapidity with-which the Edison-Lalande battery can be set 
up and its immediate readiness for maximum work were thus 
brought out with great prominence on this occasion, and the 

ptness of the Edison Manufacturing Company in meeting the 
Somand made upon them was no doubt appreciated by the 
‘Western Union authorities. 





SSN 
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Edison Manufacturing Company, 


JAMES F. KELLY, General Sales Agent, 


I9 DEY STREET, NEW YORK. 
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This new sensitive drill embodies 


its class, is simpler in construction 
and more effective in operation than 
any sensitive drill in the market. 

The speed of the drill spindle can 
be increased or diminished in- 
stantly, or the motion reversed 
without stopping the machine or 
shifting belts. 

More or less driving power 
can be applied to the drill spindle, as 


principles not found in other tools of 


BarRNeEsSs’ New SENSITIVE DRILL 


Speed, from 0 to 1600 revolutions without stopping the machine or shifting beits. 


ment, and in effectiveness of opera- 
tion, on account of the variation of 
speed and power being so completely 
under the control of the operator, 
whereby all the adjustments are made 
with the least possible loss of time. 
It is smooth and almost noiseless in 
operation, and entirely free from the 
vibratory motion commonly found in 
drills of this class, where the spindle 
is driven by belt. 

Sold subject to trial, with single or 





the size of the drill or the nature of | 


multiple spindle. Send for Catalogue. 








THE HIGHEST 














ugRnsiO RESTING AND STRONGEST WIRES jy ENSTENE 


— . t—— 


AMERICAN CIRCULAR LOOM COMPANY'S 


“CANVAS JACKET” 


2 
z 


Nols 
COPPER 


~ 
3 
z 





the work may demand. } 





We claim for this drill superiority | W. F. & Jno. Barnes Co. / 52 2 sistateis 123 
~~ ae in simplicity of construction, ROCKFORD, ILL. Fore ? 
ae _| which renders it less liable to derange- | Address, No. 419Ruby Street. 


- = 


) GABLES, 


BOSTON: 620 ATLANTIC AVENUE. 
SELLING AGENTS: 


NEW YORK.—B. and S. Elec. Equipment Co., 115 Broadway 
CHICAGO.—Illinois Elec. Material Co., 341 iaclecer “Building. 
PHILADELPHIA.—Clay & Pepp ser, 1218-1220 Filbert Street. 
PITTSBURGH.—Mill and Mine Elec. Equipment Co., 95 Fifth Ave. 


PATENT 














AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from 1-2 to 6 
for walls to dry out. No dirt, as in case of plas- 
terer’s mortar, Less weight, less conductivity of cold or heat. Can be used for deaf- 
ening, back-plastering, non-conducting or isolating partitions, furring, floors, roofs, etc. 





inches thick. Plastering done in one-tenth the 
FIRE-PROOF, EASILY TRANSPORTABLE. 


time of old way, winter or summer. No waiting 
EASTERN PLASTER BOARD CO., 52 Broad mas New York. | 














No. 4. 
Universal Miller. Universal Miller. 








THE CARVIN MACHINE COMPANY, 


Manufacturérs of, and Dealers in, all kinds of 


MACHINERY «0 MACHINE TOOLS. 


Cniversal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Collers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


| Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. 


lr. Gassner’s fry Battery 


—- FOR —— 


OPEN CIRCUIT WORK. 


No "No. 2. 
| mn... Miller. Universal Miller. Universal Miller. 
| 








rae DEM: ONO THE JOHN T.NOYE MFC CO. BUFFALO. N.Y. 


pies MORSE & CO., Sema Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver. St.Paul 
ALBERT FISHER, 89 Liberty Street. New York, Eastern Agent. 


THE WALKER ELECTRIC Co. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MARKET, 


50 BROADWAY, 
NEW YORK, U. S. A. 

















THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 


EDWIN SCOTT, President, 
GEO. W. WALKER, Vice-Prest. & Gen’l Manager, 
LEWIS G. TEWKSBURY, Sec’y and Treas. 





ve No. Height. Width. 
POND ENGINEERING CO OREM «18. Rectangular (Doble Cold, 7h in 3t nx 34 
ENGINEERS AND CONTRACTORS ” D i 17. ee Tee ig 
Complete Steam Plants for Electric Light and Power. | RYBATTER “4 ar 7. 
ati iattati with pene ipa omen tactoe oy eee aes rk, Belting, etc., designed | PAT ENT No 373 064, 10. 6“ 5} “ 3 “ 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. | ON pe 27 ) “ 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA; DALLAS AND SEATTLE. | venents 6 be i icicies z 0 ~ Ss 4 
| ; 








CHARLES R.VINCENT & CO... 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines | 
ay VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WILLIAMS & POTTER, 
15 CORTLANDT ST., NEW YORK. 


Engineers # Contractors, 


GENERAL ACENTS, 


STRAIGHT LINE ENGINES 


oq JULIEN STORAGE BATTERIES De 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


A. SCHOVERLINC, 


Sole Agent and Manufacturer, 
111 Chambers Street, NEW YORK. 











7/ oe Nees 
P ANUF ACT 


PHOSPHOR- BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A 


nl Cie UTACTURERS OF oo aie 
N THE Un he STATES AND OWNERS 


OF THE U.S PATENTS 


NE MA PK 


am, 


F N 














FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 
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e{ DOWN ON THE GROUND FLOOR. 
GOME IN AND SEE JUS. 


The Combined Solid Armature Rod and Hammer, used only on the Stanley & Hall Dust-Proof Bells. 




















STANLEY & HALL, 


32 and 34 Frankfort Street, NEW YORK. 


OUR RULE IS A GOOD ONE TO GO BY. WE GIVE IT AWAY. 





THE “WARD” ARC LAMP 


Incandescent Gircuits—Continuous Current. 


These Lamps are wound to pass 6, 8 or 10 amperes of current, and when burning two in series on circuits 
of 100 to 125 volts, GIVE A CLEAR, STEADY LICHT. We guarantee them. State system and voltage. 


ELECTRIC CONSTRUCTION AND SUPPLY CO., 


{8 CORTLANDT STREET, NEW YORK. 


EXTRACT FROM THE REPORT 


EUREKA TEMPERED GorreR COMPANY, =, ccwuvcz’” x wueesen 














NORTH EAST, PA., —— ON 
ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR e h ° e 
jrush Copper, fommatator Bars, Gopper Wire, Gear Pinions, {)nderground flrc [ight \Wlires in lew York. 
a. ati Saharan tn at conta e ae fs BIRMOD BOTTA 
WESTERN SALES OFFICE: EASTERN SALES OFFICE: PERCHA WHITE CORE, and was laid immediately after the order for the 


work was given. The cable was connected to overhead arc light wires b 
225 DEARBORN STREET, CHICAGO. 35 BROADWAY, NEW YORK. running Fes in a two-inch iron pipe fastened to the outside de pilin 
city electric lamp post. Connections were made with lights in front of 
stores 7 the weet from the pense a ays under the side- 
; walk and up the front of the stores. is line has been in continuous use 

Norway lron Frame for two nt carr ying a pressure of 2,500 volts, and it shows an actual 








ELECTRIC BELL ELECTRICAL MEASUREMENT | rise in insulation wit age and use, as will be seen from the following tests : 
Instruments and Batteries of ° . . 
IS THE the Very Highest Grade. Jan. 11th, 1,100 Megohms. April 12th (including cig ht arc lamps 
| CHEAPEST AND BEST. Precision and Constancy, Quality and Finish Feb. 12th, 1,800 Megohms. and branch leads), 2,000 egohms. 
\ ——__——— the Best in the World. 
Send for Illustrated Cireular of of Standard ‘Test Insta: | Al! our White Core India Rubber Insulation is Same Quality as on 


Bells and 


Other Electrical Goods. THE E. S. GREELEY & CO., above cables. 
J, ELLIOTT SHAW & CO., 


woueae =") BISHOP GUTTA PERGHA GO., 


420-426 EAST 25TH ST... NEW YORE. 


THE PERKINS ELEGTRIG SWITGN MFG. GO. 


Office, 314 Pearl St. HARTFORD, CONN. Factory, 320 Asylum St. 
MANUFACTURERS OF 
+ THE PERKINS INCHNDESCENT SWITCHES. «& 
Made with Porcelain Bases only. 


No. |. Capacity up to 10 Amperes, Single Pole. 




















No. 2. 15 ” Double Pole. 

No 3 66 6é 6é 30 66 64 6 

No. 4. rT “66 4g ‘“ 66 rT) 

No. 5. 4é 6é 4é 75 6é 4é 4é In 

No. 6. % a 7 preparation. 





Rated with continuous current; with alternating current their capacity is increased 50 per cent. 
Altparts made to gauge and interchangeable. Every Switch Guaranteed. Correspondence Solicited. 
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AtEDISON & 


ELECTRIC MOTORS. 


NWOTICE!: 
REDUCTION IN PRICES!! 

































































H. P. LIST PRICE. PRICE TO PURCHASER. 
45 per cent. off list price. 
Vi $68.79 (no rheostat.) $37.84 
1g 106.85 (no rheostat.) 58.76 
1 194.23 (including rheostat.) . 106.83 
ots 321.85 s - 177.02 
5 506.85 ™ - 278.77 














SUBINCT TO CHANGE Without? NOTICE. 


PRICES OF LARGER SIZES OF MOTORS FURNISHED ON APPLICATION. 


Write for Circulars and Quotations to Nearest District Office or any Electrical Supply House. 


EDISON GENERAL ELECTRIG COMPANY. 


MAIN DIS’IRICT OFFICES: 





























Canadian District, Bank of Commerce Building, Toronto, Can, | Pacific Coast District, 112 Bush Street, San Francisco, Gal. 
Central District, Rialto Building, Chicago, Ill ‘|| Pacific Northwest District, Fleischner Building, Portland, Ore. 
Eastern District, Edison Building, Broad Street, New York. Rocky Mountain District, Masonic Building, Denver, Col. 








New England District, 38 Pearl Street, Boston, Mass. Southern District, Cotton Exchange Building, New Orleans, La. 
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The United States Electric Lighting Company, 


(WESTINCHOUSE ELECTRIC CO., Lessees.) 


Arc and Incandescent Isolated Electric Light Plants. 
AUTOMATIC DYNAMOS. PERFECT DEVICES. 
More than 1,000 Plants in Operation in Mills, Hotels, Office Buildings, Theatres, Etc. 























ELECTRIC MOTORS AND GENERATORS. 


a 








Direct Current Generators and Motors for all purposes. 1-8 horse-power 
up to any power desired, and of any required E. M. F. Superior in 


Design’ and Workmanship, and Unequalled in Efficiency. 





SEND FOR NEW U. S. CATALOGUE ON INCANDESCENT 
LIGHTING AND MOTORS. 








Se 


NEW U. S. MOTOR. 


General Offices: EQUITABLE BUILDING, 120 Broadway, New York. 


_ SOUTH LAKEWOOD PARK 


| THE ELECTRIC CITY. 


ADJOINING LAKEWOOD, NEW JERSEY. 











Lots 50x 100, also plots from one-fourth acre to one acre, with young growing 
Oaks and Pines which can be trimmed to suit purchaser. 


Land dry and elevated, 40 feet higher than Lakewood. 

Climate the most suitable for a winter home. 

The demand for winter homes is unprecedented and we fear that the extent 
of territory from Lakewood to Manchester will not be sufficient to meet the 
demand. 

We have, therefore, raised the price of lots to §$25Q until further notice. 
Town restricted to the very best. 

Send for maps and particulars. Apply to or address, 


Dr. DeLERWY, Manager, 
S&S & 7 DEY STREET. 
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~—~= GENUINE TELEPHONES FOR EXPORT. = 





THE TROPICAL AMERICAN TELEPHONE COMPANY, 


Sole Authorized Exporters to South America, Central America and West Indies. 








AMERICAN BELL TELEPHONES, BLAKE TRANSMITTERS AND MAGNETOS. 
TROPICAL AMERICAN TELEPHONE SETS AND SWITCHBOARDS OF ALL SIZES. 
A NEW TELEPHONE SET FOR EXPORT, JUST OUT, PRICE, $15.00. 


Old Switchboards and Magneto Gall Bells Exchanged for New. 








PATENTED TELEPHONIO APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRIOES. 


Send for New Catalogue, Price List and Pamphlet to: 


NEW YORK OFFICE, 18 CORTLANDT STREET, or BOSTON OFFICE, 95 MILK STREET. 





STANDARD ELECTRIC SUPPLY COMPANY, 


180 SUMMER STREET, BOSTON, MASS. 


AMMETERS. 
SOLAR CARBON BRUSHES. 
Flectric (fas [Lighting Supplies. 


WIRE. 


SOLAR CARBON BATTERY PLATES. 


TAPE. 





VOLTMETERS. 


"3? SOLAR ARG GARBONS. 


Electric Railway Supplies. 


SWITCHES. 





THE E.S. GREELEY & CoO., 


Manufacturers and Importers of and Dealers iu 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered «‘lexible Conducting Cord 

of various sizes for Incandescent Lighting, ~ 
Spikes, Pole Steps, Lag Screws, Drive Screwa, 
Turn Buckles, Ete 








Cc. J. FIELD, M. E., 
Pres’t and Chief Eng’r. 
J. W. CRAWFORD, 


W. D. MAC QUESTEN, J. B. CRAVEN, 
Consulting Eng’r. Asst. Eng’r. 
F. UHLENHAUT, Jr., M. E., 
Asst. Eng’r. 


E. F. WHITE, M. E., 
V. P. and Mech. Eng’r. 
F. BOURNE, 


Secretary. Electrical Eng’r. 


Field Engineering Company, 
15 CORTLANDT STREET, NEW YORK. 
Consulting and Contracting Engineers. Complete Equipment of Electric Street Railways. 
STEAM POWER PLANTS. STATION CONSTRUCTION. CONDUITS. 
EXIL.L.’s 


DOUBLE-POLE CONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILE WORKING ON THE 





Converter or on the Secondary Cireuit. 








188 OLIVER ST., BOSTON, MASS. 


W. 3S. NILL, | 





Writing for Catalogues, Information or Prices, YOU 
WILL CONFER A FAVOR on both the ADVERTISER 


WHEN and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the HLECTRICAL REVIEW. 


NEW ENGLAND BUTT CoO., 


PROVIDENCE, R. I., U.S. A., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


) TELEGRAPH, 
TELEPHONE 


me Electric Light Wire, 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


Taping Machines, 


Cabling Machines, 


















Kte., Ete. 


FINE] CASTINGS A SPEHICIALTY. 





























November 22, 1890 


ELECTRICAL REVIEW 


xi 











IRON CASTINGS FOR ELECTRICAL PURPOSES. 


We cast Dynamo Magnets of a special mixture of iron that gives much better electricai 
results than ordinary castings. Also, small castings for Electrical Work, and castings. 
large and small, for all purposes, of finest quality. OUR PRICES ARE LOW. We run 
four large cupolas constantly, melting about 35 tons daily. Corresp 


SESSIONS FOUNDRY CoO., Bristol, Conn. 








dence solicited. 











THE iE BRODIE TREE INSULATOR 


CAN BE SET 
AT ANY ANGLE DESIRED, 
MAKING ALWAYS 


Perfect [nsulation for Wires, 


Manufactured and Sold by 


oH. E. Swift Manufacturing Go., 
MD 34 OLIVER ST., BOSTON, MASS. 








New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


zines are the pa po result of 
th automatic cut-o! 
ision of all details. Thee ny ad 
. i for heavy and continuons dus ey 
s high rotative speeds. Highest 

~ in Steam Consumption and aperiee conelation gar 
sampanteed. Self- S potene 4 Sclalige, Hiotrated 12 
Machines a 


= Circulars, w 
=—— Engine Construction and AF 4 free by 1 
Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 


W. MN. ROBINSON, 154 Washingten St., Chicago, Il. Robinson & Cary Company, &. Paul, Mias. 











CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 


me CROCKER- "WHEELER 


PERFECTED 
MOTORS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the leading Manufacturing 
Companies to be 


THE MOST PERFECT MOTOR MADE. 


Estimates ang, piang Furnished for Electric = —— 














CORRESPONDENCE INVITED. 


ag WEST 14TH STREET, NEW YORE. ‘ 


F. 2, Canam, in —- 
Vice- 





INCANDESCENT LAMPS 





To Fit any Socket. 





Excelling all others in 
Life, Maintenance of 
Candle-Power and 








Efficiency. 
General Electrical Sup- 


plies of Superior Design 
and Finish. 













Even Diffusion of Light 
by Twisted Filament. 





From 8 Candle-Power to 
150 Candle-Power and 
any Voltage. 


THE GHEAPEST 


Send for Our Catalogue 
of August Ist, 1890. 











SAW YER-MAN ELECTRIC Co. 


620 Atlantic Avenue, 
BOSTON, MASS. 


S10-S34 WEST 23d STREET, 
wWEWw YWTWorR=:. 


217 La Salle Street, 
CHICACO, ILL. 
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= ELECTRIC ee 


PRINCIPAL OFFICE, 


_87 & 89 SOUTH FIFTH AVENUE, NEW YORK, 


1 pony ORY BATTERIES f 


| Electric Gone FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER. 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT, — PORTABLE. 

















_ 











YS 
—" 
— . 











IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT 1S SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








- PATENTED, JULY 2, 1389. 


THE HUSSEY 


The Only Blue Stone Battery that can 


BLUE STONE. 


Can be completely recharged without 

i ti a 
be used for open circuit work. dismounting 
No Deposit of Copper on Zinc. 
No Consumption of Blue Stone when 





Gives 10 Times the Current of Any. 
not in use. 
For Running Motors. 


For Charging Storage Batteries, Run- Sar Af Sheen 


THIS IMPROVEMENT CAN BE AP- 


PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


aing Sewing Machines, Small Incandes- 


cent Lamps, Fans, Dental Machines, 





Telegraphing. 








THE DUPLEX. | THE ECLIPSE. 


Its two cells occupy only the space of one, | Intended for Close Circuit Work. 
thereby giving a voltage in the space of one | Will Not Polarize. 


cell, equal to that obtained by any other two Pure Water only Necessary to Charge It. 


a ee ee epee. a TSicod edeae the World. 


For Housework, | No Fumes. 
Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. Small Lamps. 


No Climbing Salts. For Doctors’ and 


Always Clean. | Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc., 
Large Zinc Surface. | and all purposes 





Is rapidly taking the | where a Constant _ 
place of all other | Currentis required £ @ 
Open Circuit Liq- | for continuous or \ 





uid Batteries. intermittent work. 








